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Single Sideband Has 
High Frequency Lead 



Bell Rascal on B-47 



FO OTE B ROS. 



Low, lean and lethal — this is the “Onlos,” new 
land combat vehicle of the U. S. Marine Corps, 
with more firepower than any other in history. 
Highly maneuverable, it is a hit-run weapon 
which relies upon its low silhouette to get in, strike 
and get out fast. 

This low silhouette is made possible, in part, 
through an airplane-type fuel cell — built by 
Goodyear Aviation Products— which is “tunneled” 
so that the vehicle’s drive shaft runs right 
through it. 

By utilizing bladder cells and aircraft-type fittings 
to replace conventional rigid metal-tank construc- 
tion — fuel-tank bounce, vibration and corrosion 
problems are eliminated. 

Produced by Allis-Chalmers at its La Porte, 


Indiana, Works, the Ontos gets its name from the 
Greek for “the Thing.” And what a thing it is: 
a multi-purpose combat vehicle that does the work 
of twelve — a feat made possible partly by aero- 
nautical pioneering. 

Goodyear Aviation Products Division is a leader 
in the field of fuel cells, for aircraft, boats, guided 
missiles ahd vehicles. For full information, write: 
Goodyear, Aviation Products Division, Dept. 
B-1715, Akron 16, Ohio, and Los Angeles 54, 
California. 





AVIATION CALENDAR 


Feb. 18-20— First Astronautics Symposium, 
sponsored by USAF Office of Scientific 
Research, Air Research &* Development 
Command and Convair (by invitation), 
El Cortez Hotel, San Diego, Calif. 

Feb. 24-26— Sixth Annual Texas Agricultural 
Aviation Conference & Short Course on 
Pest Control, including aircraft and equip- 
ment displays, Memorial Student Center, 
Agricultural & Mechanical College of 
Texas, College Station. Fly-in participants 
may use Easterwood Field. 

Feb. 25-26— Mid-Season Meeting, Canadian 
Aeronautical Institute, Ft. Garry Hotel, 
Winnipeg. 

Feb. 26-28— Western Joint Computer Con- 
ference, sponsored by IRE, AIEE and 
ACM, Hotel Statler, Los Angeles. Calif. 

Mar. 5-7— Fifth Annual Air Safety Forum. 
Air Line Pilots Assn., Hotel Shorckmd, 
Chicago, 111. 

Mar. 7-9— National Conference on Aviation 
Education, Hotel Mayflower, Washing- 
ton, D. C. 

Mar. 11-15—1957 Atomic Exposition in- 
cluding Nuclear Engineering & Science 
Congress, 5th Atomic Energy in Industry 
Conference and 5th Hot Laboratories & 
Equipment Conference, Convention Hall. 
Philadelphia, Pa. 

Mar. 14-15— Flight Propulsion Meeting 
(Classified), sponsored by IAS, Hotel 
Carter, Cleveland. Ohio. 

Mar. 18-21-Pacific Coast Plastics Exposi- 
tion. in conjunction with The Society for 
Plastics Industry. National Conference, 
Shrine Exposition Hall, Los Angeles. 

Mar. 18-21— National Convention, Institute 
of Radio Engineers, New York Coliseum 
and Hotel Waldorf-Astoria, New York. 

Mar. 18-21— First Military Automation Ex- 
position, New York Trade Show Building, 
500 Eighth Avc., New York. For details 
write: Richard Rimbach Associates, 845 
Ridge Ave., Pittsburgh 1 2. Pa. 

Mar. 25-29— Tenth Western Metal Con- 
gress, Ambassador Hotel, Los Angeles. 

Mar. 26-28— Sixth Weather Radar Confer- 
ence, American Meteorological Society, 
Cambridge, Mass. 

(Continued on page 6) 




The microscopic inspection equipment and actual photo- 
micrograph of a titanium automatic heliarc butt weld 
250x, shown above, are typical of the quality control 
techniques employed by Lavelle to assure production per- 
fection of critical parts and components for the air- 
craft industry. 

Advanced facilities and methods for welding titanium 
and high temperature nickel and steel alloys . . . Govern- 
ment Certified technicians and equipment . . . plus careful 
inspection and follow-through by experienced specialists 
at every stage of production, add up to greater speed, 
efficiency and economy in meeting customers’ exacting 
specifications at Lavelle. 

Learn how this complete service proves the quality work- 
manship of the precision components you require . . . 
when you call on Lavelle for your fabricating needs. 


Additional data on Lavelle’s specialized fabricating ser- 
vices is contained in this illustrated brochure. Write for 
a copy without obligation. 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 
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THE NEW CRAIG HELICOP-HUT.... 

<<fluin>v”nknNiAV lU.l ahuiuLamI 

flying shelter that operates anywhere! 

This is the Helicop-Hut, designed and built by Craig ... a lightweight portable 









WORLD'S WORD FOR ELEVATOR QUALITY 


OTIS ELEVATOR COMPANY, ALWAYS 
THE LEADER IN VERTICAL MATERIALS 
HANDLING, HAS TAKEN ITS FIRST 
STEP TOWARDS LEADERSHIP IN 
HORIZONTAL MATERIALS HANDLING. 

THE BAKER-RAULANG COMPANY 



OTIS has greatly expanded the engineering and research facilities of its recently 
acquired subsidiary, the BAKER-RAULANG COMPANY, Cleveland, Ohio. The 
product line has been broadened. It now includes a complete range of GAS and 
ELECTRIC Fork Trucks and an exclusive line of GAS and ELECTRIC side-loading 
Traveloader 3 Trucks, also Crane and Platform Trucks. You can now look to OTIS 
and BAKER for progress in horizontal materials handling . 


Baker 


. . AN OTIS SUBSIDIARY, IS THE MAKER OF 


GAS AND ELECTRIC 


industrial trucks 



Baker's newest gasoline powered fork truck Is 
available in many models, with capacities to 

lilt, plus speed and economies of operation. 


in capacity from 1.000 to 15,000 pounds. Baker was 
a pioneer in materials handling and has been producing 
electric industrial trucks for more than 35 years. 







AMP’S NtW\ 


lightweight • compact • portable 


straight-action air gun 


This new AMP pneumatic hand tool augments our line of high-speed application 
tooling. Designed for a wide range of AMP terminal, connector and splice appli- 
cations, its features include: 


• Interchangeable die assemblies, with in-line crimping 
action to assure perfect, solderless wire terminations; 

• Safety valve set to bypass when line air pressure exceeds 
operating requirements; 

• Standard "C" type head adaptable to all types of 
crimping, including small wire terminations in close working 
quarters; 

• Spring and air operated holding device for positive grip- 
page of terminal in tool head prior to crimping; 

• Safety engineered to prevent accidental operation of 
tool during insertion of terminal or connector between crimp- 


r ed 

General Office: Harrisburg, Pa. 






TWO HEADS are better than one . . . 


ARC’S Course Director CD-I, Teamed with ARC’S VORf 


Localizer Receivers 15-D, Shares the Work with the Pilot 


More and more pilots rely on the ARC CD-I Course Director to determine 
the exact headings required to intercept and fly a desired VOR radial or run- 
way localizer. This electronic “co-pilot” helps them fly with pinpoint precision, 
greater ease and increased safety, and in four simple steps. 

With ARC'S CD-I, the pilot selects his VOR or localizer station, sets his 
Course Director to the bearing of the desired VOR radial or localizer, turns 
his aircraft until the vertical needle of the cross-pointer meter is centered and 
steers to keep it centered. His ship will intercept the selected track quickly and 
smoothly, simultaneously compensating for wind drift. The pilot performs no 
mental computations, and there's no chance of overshooting the desired course. 

This reliable navigational aid adds only 10 pounds to your aircraft. Ask 
your ARC dealer to install the CD-I, along with a dual installation of ARC’s 
Type 15-D VOR/Localizer Equipment. You’ll discover how easy flying VOR 
and Localizers can be — and with new peace of mind. 





IM c... a*. . o— 

y yjircraft j^adio Corporation 



BOONTON, NEW JERSEY 



America’s No. 1 
source of aircraft 
roller bearings? 


f~— naturally ! 


WHY? 


HYATT HAS MORE EXPERIENCE: As America’s first 
and foremost cylindrical roller bearing builder, we’re the 
acknowledged leader in the field. Our extra "know-how” means 
extra help in solving tough temperature and speed problems. 
HYATT HAS THE TOOLING: It’s one thing to produce a 
successful prototype — but something else again to reproduce it in 
quantity. We have the Tooling and electronic controls 
to assure you prototype quality on a quantity basis. 

HYATT HAS AN OPEN MIND: We’re glad to explore new and 
unorthodox bearing designs proposed by aircraft engineers. 

We’ll pool our skill with yours to solve the problem. 


##K- MOIL BE A RINGS 


FOR AIRCRAFT INDUSTRY 




SHOP AT THE BENDIX “SUPERMARKET” 
TO TAKE ADVANTAGE OF 
MASS SYNCHRO PRODUCTION FACILITIES 


Fast delivery of practically any type syn- 
chro at minimum cost. Isn’t that what you 
want from your synchro supplier? 

If so, consider how well Bendix fills the 
bill. First, as a virtual “supermarket” for 
nehros, we maintain mass production 


it price 


small-quantity buyers. Second, we produce 
virtually all types of synchros as standard 
items, meaning you can get delivery fast 
—immediately, in most eases. 

Finally, Bendix synchros arc built to 
exacting precision standards that equal 
... or exceed . . . those of any other 
synchros made. 

Let our vast experience and mass pro- 
duction facilities go to work on your 


Eclipse-Pioneer Division 
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JET-FAST "ENEMY” 
FOR GUIDED MISSILES 


Advanced versions of the Ryan jet-powered 
Firebee target drone— with increased speed and 
altitude performance— are in quantity produc- 
tion for the Armed Services. Developed for the 
Air Force, Navy and Army, the hard -to -hit, 
hard-to-destroy Firebee is providing a realistic 
yardstick for measuring and perfecting our 
nation’s missile defense system. 

A versatile "bird” the Firebee can be fitted 
with wing pods to carry additional fuel ... a 
warhead . . . specialized photo or television equip- 
ment. With special reflective devices, it presents 


a realistic radar image of full-scale "enemy” 
aircraft. 

Launched from the air, the Firebee is elec- 
tronically controlled from air or ground for 
flights of over 150 miles radius. When its mission 
is completed, the Firebee is flown “home” and 
its automatic parachute floats it gently to earth 
or sea so it can be recovered and flown over and 

Firebees are in operational use by the Air 
Force (Q-2A) and the Navy (KDA-1) and 
Model XM21 has been supplied to the Army. 


Engineers will find a challenging future with outstanding opportunities at Ryan 





Marquardt offers Engineers an opportunity 
to grow with the company! 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mar- 
quardt, an engineer-president, Marquardt has become 
the undisputed leader in the held of ramjet engines — 
"the powerplant of the future". 

In just twelve short years, the company has grown 
from one man’s idea to an engineering and production 
facility employing more than 2,500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company's many exciting and rewarding projects. 

Within the next two years, Marquardt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty— from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


Today is the day to write that letter to: Jim Dale, Professional Personnel 
16551 Saticoy Street • Van Nuys, California 



FIRST IN RAMJETS 



FLY WEATHER-WISE 


These weather Items prepared in consultation with the United States Weather Bureau 



.T levels often encounter dear air 
turbulence. It is more of a cobblestone 
variety than the drafts associated with 
vertical currents in cumulus douds. 
Though brief, this effect may be 

Clear air turbulence is caused by 
turbulent eddies in regions of marked 
windshcar, that is, wherever wind 
velocities (speed and direction) vary 
sharply over short distances. It is 


How Mobil fuels 
meet requirements for 
high-altitude flight: 

Mobiljet fuels flow freely, give 
maximum performance. Various 
grades permit operation over a 
range of temperature from — 76°F 
to + 100°F. Volatility characteris- 
tics allow easy starting on ground 
and at altitude . . . prevent rapid 
evaporation, vapor formation as 
altitude increases. 


tropopause and edges of the jet stream. 

Conditions to watch for in flight: Haze 
and cirrus douds at or near flight 
level. Rapid temperature changes. 
Fluctuations of airspeed indicator. All 
can indicate approaching turbulence. 

What to do when turbulence is en- 
countered: Reduce speed. This may 
reduce severity of jolting. Change 
altitude. Change direction till turbu- 
lence ceases, then resume heading. 


For Top Flight Performance — Make it 

SOCONY MOBIL OIL COMPANY. INC., and Affiliate*: magnoiia WTIKJLItUM to. 



Leader in 
Lubrication 
for 91 years 






aircraft guidance instruments, performing with fantastic accuracy, give 
aim and purpose to the various flight vehicles of our age. Several revolu- 
tionary new Summers instruments and systems— each an example of Design 
Originality— have been widely accepted in this field. For “creative crafts- 
manship” be Guided by Summers. 


Examples of Systems 

NOW IN PRODUCTION FOR THE MILI- 
TARY: (KDA) Drone Auto Pilot System; 

(GAM-72) Classified SAC Project; (KD- 
300) Drone Auto Pilot System; (OQ-19) 

Drone Auto Pilot System; (AD4-1) lateral 



by Summers 

Control System; (1027) Pilot Assist Sys- 
tem; (VGI) Remote Attitude System; 
(1037A) Remote Directional Indicator; 
(1035A, 8, C) Flight Attitude Indicator 


summers 



Summers is producing: Flight Control Systems, Aircraft & Missile Components, and 


Flight Indicating Instruments. 
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Sandys Galls for New British Program 26 

► British defense minister plons drastic revision of defense in which 
missiles may replace manned aircraft. 

North Atlantic Traffic Increases 20% 38 

► U. S. and foreign-flag airlines carried 785,000 passengers over 
North Atlantic last year on scheduled flights. 

Single Sideband Appears High Frequency Victor. . 57 

► Single sideband apparently is winning out over GE's synchronous 
detection in high frequency communications. 



COVER: Bell Rascal GAM-63 ait-to-siirface pilotless bomber is carried on 
underwing pylon by B-47 bomber. Light-off follows release. Rascal, designed 

fighters, is supersonic, has 100 mi. range (sec page 34). 
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CAPABILITIES . . . Manpower, Tools and Experience 




SUBASSEMBLY 

SUBCONTRACT 

PRODUCTION 


The 1700-gallon jettisonable fuel tank for the Boeing B-47 
"Stratojet” is only one of the many designs manufactured on 
Beechcraft’s versatile production lines. During the Korean War, 
for example, Beech Aircraft Corporation manufactured 20 
different types of aircraft tanks and fire bombs, establishing a 
production record of 400 tanks a day and delivering a total of 
more than 150,000 tanks to the U. S. Armed Forces. 

In addition to the 1700-gallon "Stratojet” tanks, Beechcraft's 
"tank line" is now producing 1400-gallon tanks for Lockheed’s 
G-130 "Hercules” . . . 282-gallon tanks for McDonnell’s F3H-2N 
"Demon” . . . and 230-gallon and 450-gallon tanks for Re- 
public’s F-84F "Thunderstreak" and RF-84F "Thunderflash.” 
Beechcraft’s Research & Development Laboratories are busy, 
too, with classified projects for new aircraft tanks and refueling 
equipment. 

Beech Aircraft Corporation has five major plants with 1 3 A- 
million square feet of plant area and 7,000 skilled employees 
. . . with capabilities. Beechcraft's manpower, tools and ex- 
perience can be put to work to solve research, development or 
production problems. Whatever your needs, telephone or write 
Beechcraft's Contract Administration Division today. 



BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, l». S. A. 


EDITORIAL 


The USAF Tradition of Courage 


Top leadership of the Air Forces faces a difficult 
problem in the Fiscal 1958 budget hearings that have 
just begun on Capitol Hill in Washington. It is no 
secret that both General Nathan F. Twining, USAF 
chief of staff, and USAF Secretary Donald Quarles, 
aspire to higher positions in the Pentagon that depend 
on the approval of President Eisenhower and his advisers 
as well as the official endorsement of Congress. General 
Twining’s ambitions are aimed at succeeding Admiral 
Arthur Radford this spring as chairman of the joint 
chiefs of staff. Mr. Quarles hopes are directed at the 
Secretary of Defense post soon to be vacated by Charles 
E. Wilson. 

Pinnacles Not' Assured 

Strong support of the Fiscal 1958 defense budget 
submitted to Congress by President Eisenhower by 
the USAF secretary and chief of staff would provide 
no absolute assurance that they would mount to the 
Pentagon pinnacles to which they aspire. But President 
Eisenhower is known for his aversion to subordinates 
who publicly oppose his policies. Vigorous and com- 
pletely frank discussion before Congress on the deficien- 
cies in the Fiscal 1958 budget by General Twining 
and Mr. Quarles could easily remove them from further 
consideration for higher appointments. 

A number of budget cats have been jumping out of 
the Pentagon bag on recent national television programs 
dealing with the airpower controversy. Sen. Stuart 
Symington, chairman of the Senate subcommittee investi- 
gating the Air Force, revealed that the Fiscal 1958 budget 
slashed 1,100 aircraft from the USAF procurement 
program. Mr. Quarles also obliquely confirmed that 
the Boeing B-52 program may be stretched out and the 
maximum production rate of 20 planes per month 
promised to Congress last spring may in fact never be 
achieved. 

Modernization Programs Cut 

However, Mr. Quarles did not reveal the full B-52 
cutback story. Actually, the USAF program for the 
B-52 was cut back by 140 bombers in Fiscal 1958 and 
the production rate will be stretched out so that the 
maximum rate will fall well below the planned 20 a 
month. There has been heavy Defense Department 
pressure on USAF to conceal this B-52 production 
stretchout and program cutback until after Congress 
has voted on the Fiscal 1958 defense appropriations bill. 

Tile fact that the USAF 128 wing program involves 


counting wings that were never before counted in the 
combat roster also has been officially confirmed. It is 
also now generally admitted that the policies laid down 
in the Fiscal 1958 budget actually are aimed at reducing 
USAF to 112 wings by 1960. 

Other aircraft programs affected in the 1958 budget 
slash include the McDonnell F-101B, which is virtually 
phased out; the Lockheed F-104 which gets a heavy cut 
and the Convair F-106 where a month’s production has 
been “slipped.” Even more significant is the major 
cut in aircraft modernization programs necessitated by 
the Fiscal 1958 budget. This deferred and canceled 
modernization means that the active inventory of USAF’s 
first line combat strength will grow more obsolescent 
with each passing year as the opportunity for cranking 
in the latest improved equipment is missed. The vital 
research and development account was also hacked by 
more than 30% after it left the Pentagon. 

General Twining and Secretary Quarles both testified 
under oath before the Symington subcommittee last 
summer that the Fiscal 1957 budget was compounded 
from "one shot” economies that could not safely be 
repeated next year. They both specified that USAF 
could live with the Fiscal 1957 budget only if '‘sub- 
stantial'' increases were forthcoming for Fiscal 1958. 
Both supported a USAF budget of S21 billion in the 
Fiscal 1958 Pentagon budget discussions. Both General 
Twining and Secretary Quarles are fully aware of what 
the Fiscal 1958 budget will really do to the USAF’s com- 
bat strength in relation to that of the Communist bloc. 

Courage Under Fire 

In a recent speech to the Air Force Academy cadets at 
Colorado Springs, General Twining took as his text 
“The Tradition of Courage" and tolled off the list 
of USAF officers who have displayed extraordinary 
courage in the face of enemy fire, in the uncharted areas 
of flight and under intense political pressure. He dis- 
cussed in some detail the political martyrdom of General 
"Billy" Mitchell and the USAF officers who risked 
their official careers by officially testifying with the 
courage of their airpower convictions. He noted that 
these men had unflinchingly accepted exile to cow pas- 
ture airports of Texas and Kansas as the penalty for 
incurring official wrath. 

Never in the history of the Air Force has it had greater 
need for its top leadership to maintain “The Tradition 
of Courage” blazed by its officers and men through 50 
years of war and peace. 

—Robert Hotz 
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DEPENDABILITY... 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 




330 lbs. 

134 lbs. 

430 lbs. 

Wgt. 316 lbs. 


Dio. 24" Wgt. 191 lbs. 


Wyman-Gordon Company 

Established 1883 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER I, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, M 
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I C H I G A N 


WHO'S WHERE 


Iii the Front Office 

Tajior^v^CCcFtsjdent and^ 
i. Incorporated, New 


director of Bank 


York. N. Y. 

Paul Pigott, president of Pacific Car and 
Foundry Co., a director, Boeing Airplane 
Co.. Seattle, Wash. 

William Albert Bums. Jr.. Cincinnati 
manufacturing executive, a director, The 
Glenn L. Martin Co., Baltimore, Md. 

Hugh Buckingham and P. C. Garratt, spe- 
cial directors, dc Havilland Holdings Ltd.. 
Hatfield, Herts, England. Mr. Buckingham 
is a director, general manager and chief ex- 
ecutive of de Havilland Engine Company 
Limited, and Mr. Garratt is chairman and 
managing director of de Havilland Aircraft 
of Canada Ltd. 

Norman F. Trost. president. Narmco 
Manufacturing Co., La Mesa. Calif. 

Andrew F. Haiduck, executive vice presi- 
dent. Lear. Inc., Santa Monica. Calif. 

Paul W. Hook, executive vice president 
and treasurer. The Wellman Bronze and 
Aluminum Co, Cleveland. Ohio. Also: 
Glenn F. Ihrie, vice president-sales. 

Joseph L. O’Brien, vice president-person- 
nel relations, Air Transport Association, 
Washington, D. C. 

Richard G. Dinning, vice president, Allc- 

Russell P. Malian, vice president-purchas- 
ing, Baird-Atomic. Inc, Cambridge. Mass. 

Bartlett Richards and Harry R. Sanow. 
Wee presidents. Riverdale operations, Acme 
Steel Co, Chicago, 111. Also: Joseph H. 
Myers, general superintendent. Riverdale 
plant. 


Capt. Joseph V 


: to the 


itonides (USN. ret. 
esident. Real 


t vice president, and Carl A. Walk 


Honors and Elections 

Charles R. (Bob) Brown, project engineer 
in the Westinghouse jet engine plant in 
Kansas City, was presented a special award 
of 55,000 by Gwilym A. Price, chairman 
and president of the Westinghouse Electric 
Corp. Mr, Brown received the award be- 
cause of the “patience, persistence and in- 

E snuity he displayed in developing the after- 
umcr exhaust nozzle used on Westing- 
house jet engines." 

Joanne Alford, an engineer at The Glenn 
L. Martin Co. and “Miss Airpower of 
1056,” was honored by the Air Force Asso- 
ciation for her continuing efforts to en- 
courage junior and senior high school stu- 
dents to major in engineering subjects. Since 
November Miss Alford has spoken to 36,000 
student in 40 high schools . . . she will 
continue to tour until Mav. 

Roy T. Hurley, chairman and president 
of Curtiss-Wright Corp, received the Stev- 
ens Honor Award from the Stevens Insti- 
tute of Technology for "outstanding achieve- 
ment in the aeronautical and automotive 
industries." 


INDUSTRY OBSERVER 

► Russia and U.S. arc making arrangements for mutual geodetic survey 
flights over the arctic regions including Alaska and Siberia as part of the 
International Geophysical Year activity. Both countries need better geodetic 
data on the arctic regions for missile guidance. 

► Soviet air force is engaged in a major airport construction program in the 
maritime provinces of Siberia. Fields arc ail designed to accommodate large 
jet bomber types such as the turbojet powered Bison and the turboprop Bear. 
Both Bison and Bear have appeared with Red air force operational units 
operating from Siberian arctic bases. 

► Lockheed QT5. drono version of the X-7 supersonic ramjet test vehicle, 
was destroyed in a crash at White Sands Proving Ground. One difference 
between the QT5 and the X-7 is that the former uses a different, and larger, 
Thiokol solid booster. Powerplant slung beneath the belly is a 36-in. Mar- 
quardt engine scheduled for use in Boeing’s Bomarc surface-to-air missile. 

► Despite Pentagon announcements that the McDonnell F-101B program 
has been "reduced” and its planned production "slowed down,” the company 
is confident that its performance will justify continued orders. First flight of 
the F-10XB may come before April 1. McDonnell’s new Navy design, the 
F4H, is scheduled to make its first flight sometime in December. 

► Bell Helicopters is using an adhesive bonding firewall sandwich structure 
on one of its new helicopters, probably the XH40 or YII40. Structure is 
composed of titanium and fiberglass skins with aluminum honeycomb and 
represents the first production bonding of titanium. 

► Aerojet-General Corp. may open an office in Japan as a prelude to forming 
a new company in association with a Japanese defense firm. Office would 
concentrate upon sales of off-the-shelf items such as JATO and Acrobcc 
rockets, while its management made a survey of Japanese industry. If it 
forms a new company, Aerojet would provide most of the money, some of the 
top-level management and technical personnel. Best bets to join with Aerojet 
in the venture are Mitsubishi Heavy Industries and Fuji Heavy Industries. 

► Watch for a new effort by the aircraft industry to stimulate the flow of 
information concerning the sonic boom and its effects. Industry for the 
most part is more conservative than the military in its approach and analysis 
of the probable effect of a sonic boom on ground structures and personnel. 
At least one company— McDonnell Aircraft Corp.— plans to hold a research 
level conference with Air Force experts to explore new areas for investigation 
and uniform standards of tolerance. 

► Princeton University is investigating stability and control characteristics 
of unductcd flying platforms for the Army’s Transportation Research and 
Engineering Command. 

► Operational difficulties shown up during the recent Strategic Air Com- 
mand alert during the Suez crisis have resulted in a USAF shakeup. SAC 
found that some bases to which its bombers were dispersed were unequipped 
to handle them. As a result, some bases previously not under Gen. LeMay’s 
command now have been assigned to SAC. Thule is one of these. 

► Kaman Aircraft’s HOK-3 helicopter |>owered by a Lvcoming T53 gas 
turbine engine has completed a 50-hour tiedown test and is now undergoing 
a 100 hour flight test program. Air Force has placed a contract for the 
IIOK-3 for the Army. 

► Israel has liquidated its contract for 24 Sabre F-86 Mark VI aircraft with 
Canadair Ltd. following the Canadian government’s embargo on shipment 
of aircraft to the Middle Eastern country. Canadair has returned the $2 
million paid by Israel for the first eight aircraft which will now go to the 
Royal Canadian Air Force. 

► Britain’s first guided missile regiment is now being formed to handle the 
American Corporal. 
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HOW THE 3a!LQ0(2>[a3Q helped... 

Bui/d a Gyro for Straight Shooting ! 


Accuracy that could hit a flv from a screaming 
roller coaster . . . so rugged that it can he used to 

That’s the “impossible” fire control gyro built by 
Minneapolis Honeywell, Aeronautical Division. 
Known as the HIG-5 (Hermetic Integrating Gyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was used? “0” rings 
of Union Carbide Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “0” rings were tested 
from —65 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 
The term "Union Carbide" i. a trade mark of UCC. 

In Canada: Linde Air Produrt, Company. Division ol Union Carbid 


Under such rigid tests, Union Carbide Silicone 
Rubber showed outstanding sealing qualities and 
resistance to compression set. 

This is another example of how the UNION 
Carbide Silicones Man has helped solve an “im- 
possible” problem. A booklet—' "Look to UNION 
Carbide for Silicones”— describes silicone rubber 
and many other silicone products. Write Dept. 
AW -23 today. Silicones Division, Union Carbide 
and Carbon Corporation, 30 East 42nd Street, 
New York 17, N. Y. 





Washington Roundup 


Fight for Procurement Pie 

Watch for more heat than usual in the annual Wash- 
ington battle over the small business cut of Defense 
Department's procurement pic. Military sendees, faced 
with purchase of increasingly complex and expensive 
items, find it more and more difficult to buy from small 
business without sacrificing economies, but they are try- 
ing hard. 

Meanwhile, the Defense Department itself has not 
helped their arithmetic by changing the ground rules. 
USAF, for example, always followed a policy of letting 
small business decide what bids it was interested in and 
determining the small business potential out of all con- 
tracting. Policy was to seek bids from all firms that had 
shown interest and volunteer bid sets to firms to encour- 
age bidding. When no interest was shown, the item was 
dropped from the small business potential. 

Now, the Defense Department says an item is small 
business potential if the bid set is sent out. Under its 
liberal policy of distribution, USAF last year sent out 
bid sets for S70 million of business to small firms for 
which no interest was shown. Despite this lack of 
enthusiasm, the items arc now added to USAF's small 
business potential. Effect may be to discourage buyers 
from pressing contract information on small firms. 

Agreeable Loser 

Despite his announced support of USAF’s proposed 
$17.7 billion budget for Fiscal 1958, Air Force Secre- 
tary Donald A. Quarles admits he originally sought $21 
billion. Facing sharp questioning on NBC’s "Meet 
the Press" television program. Secretary Quarles argued 
that lie will be able to do the "necessary job" with $17.7 
billion but agreed that lie had wanted $21 billion. The 
Secretary also said he believes Russia has guided missiles 
it could use against Britain and France as threatened in 
the Suez crisis but said he doubts they would be im- 
portant in a general war. 

Jump in Fuel Costs 

The price paid by USAF and Navy for jet aircraft 
fuel has already increased 4.46% because of Europe’s 
present oil shortage and is likely to reach a 6% increase 
by July. In 1956, the services spent $354 million for 
jet aircraft fucl-onc-third of the total Defense Depart- 
ment outlay for fuels. A 6% price rise would mean an 
additional $21 million annual outlay. 

There is strong pressure from both Congress and 
Defense Department on the petroleum industry' to hold 
at least the present price line. 

General Aviation Report 

General Aviation Facilities Planning Group will sub- 
mit its extensive report on general aviation activities to 
Presidential Aide Edward Curtis sometime during the 
first week of March. Results of the survey, which will 
provide the Curtis group with the only complete data 
on general aviation facilities available, spells out prob- 
able requirements for the next 20 years. The lengthy 
report is divided into four main sub-headings— composi- 
tion of general aviation today, present operating pattern 
of the general aviation fleet, forecast of general aviation 
aircraft and equipment characteristics and general avia- 
tion operations in 1976. Research and study for the 


report was begun last June and conducted voluntarily 
without the aid of federal funds by a group consisting 
of 11 trade associations related to private, business and 
executive flying. 

Local Airlines Split 

Remaining members of the divided conference of 
Local Service Airlines will meet in Washington this 
week to decide on the fate of the organization. Crisis 
developed last week with the sudden withdrawal of 
Bonanza, Central, Frontier, Lake Central, Ozark and 
West Coast Airlines. Chances are that the conference 
will survive the break since the action probably was 
taken as a bargaining wedge to obtain unanimity on 
government guaranteed loans for aircraft, an issue which 
has caused a sharp split among the member carriers. 
There also is no indication that the resigning members 
will attempt to organize a separate organization to 
represent them on this and other issues peculiar to 
local service operations. The Conference of Local Sen - 
ice Carriers was organized in 1953 to handle local 
sendee airline problems that would not necessarily fall 
within the scope of Air Transport Assn, activities. 

More Airmail 

Post Office Department says the volume of domestic 
airmail will continue to increase substantially during 
Fiscal 1958. The department estimates that postage 
revenue will climb from $141.5 million in Fiscal 1957 
to $146.2 million for an increase of a 3.3%. In Fiscal 
1956, the postage revenue of $137 million was almost 
$10 million below the anticipated revenue for Fiscal 
1958. 

Payments to air carriers for domestic mail transporta- 
tion,’ the Department said, should increase to $59.5 
million in Fiscal 1958, from $51.5 million in Fiscal 
1956 and $55.6 million in Fiscal 1957. 

Ross Investigation 

Assistant Secretary of Defense Robert Tripp Ross, 
now on leave-of-absence, made his first appearance on 
Capitol Hill last week in connection with congressional 
investigations into a possible conflict of interest between 
his government position and lus association with cloth- 
ing firms owned by his wife and brother-in-law which 
hold more than $5 million in military contracts. Ross 
testified in closed session before the Senate Permanent 
Investigating Subcommittee headed by Sen. John Mc- 
Clellan (D., Ark.). Staff investigations by the McClellan 
Subcommittee and the House Military Operations Sub- 
committee headed bv Rep. Chet Holifield (D., Calif.) 
arc continuing. 

Positive Traffic Control 

Airlines are rewriting their operations manuals as a 
result of a recent move by the Air Transport Assn, to 
establish more positive control of traffic at altitudes of 
18,000 ft. and above. Essentially, the ATA wants 
the airlines to file instrument flight plans for all flights 
operating at such altitudes in order to provide a fixed 
separation of en route traffic. Several airlines already had 
adopted such a procedure and remaining carriers will 
have the new ruling in effect by the end of the month. 

—Washington Staff 
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Sandys Calls for New British Program 


British defense minister plans drastic revision of de- 
fense in which missiles may replace manned aircraft. 


London— Britain’s defense leaders are 
engaged in a drastic revision of this 
nation’s defense policies which will re- 
place manned aircraft with ballistic 
rockets and anti-aircraft guided missiles. 

The reappraisal is taking place under 
the threat of a Russian ballistic missile 
with a nuclear warhead which Defense 
Minister Duncan Sandys says is capable 
of traveling 5.000 mph. at heights of 
over 100 mi., a much enlarged version 
of the German V2s which hit London 
during World War II. It is believed 
to have sufficient range to strike Britain 
from Soviet-controlled territory. 

Sandys outlined for the House of 
Commons the course which the new 
defense program will take. lie warned 
that the government soon will have to 
announce some "very difficult and awk- 
ward decisions.” Specific details of the 
program will not be made public until 
the government puts forth its annual 
white paper on defense in a few weeks. 

Sandys made it clear that this is to 
be no minor slashing of defense funds 
but a complete overhaul of the nation’s 
military theories and objectives. “The 
present superiority of the means of at- 
tack over defense, coupled with the 
catastrophic consequences of thermo- 
nuclear war, virtually determined the 
course we must follow," he said. 

One result of the reappraisal has 
been to swing Britain into line with 


Hunter and Javelin 

Discussing the British air defense in 
Parliament. Secretary of State for Air 
George Ward said the Hawker Hunter 
and Gloster Javelin fighters are capable 
of intercepting any Russian bomber likely 
to be sent against Britain at this time. 
He said also that British bombers are os 
good as any similar aircraft held by the 
Allies. Ward said: 

“In anv global war it is most unlikely 
that more than a comparatively small 
part of the entire Russian bomber force 
will be directed against Britain. The Rus- 
sians, if they are to prevent retaliation on 

taneously targets and bases spread 
throughout the world. 

“The resources they can afford to use 
against Britain arc not so great as to 
make fighter defense impossible. Fight- 
ers are necessary to make the Russians 
understand they can not evade retaliation 
because they can not destroy at their 
pleasure the bases from which the 
bomber force would operate.” 


26 


the "massive retaliation” policy of the 
United States. 

Sandys said there is no doubt that 
the peace and safety of the world de- 
pends on the atomic deterrent, "the 
power to meet attack bv instant and 
devastating retaliation." He said devel- 
opment of the first British megaton 
bomb is almost complete and Britain 
now has atomic bombs in steady pro- 
duction with a substantial stockpile 
already in the hands of the RAF. 

The best means of delivery is not 
manned bombers but nuclear ballistic 
projectiles, Sandys said, adding, "It is 
clear that the effectiveness of our deter- 
rent power will depend on the posses- 
sion by us of these weapons.” 

There will be close cooperation with 
the United States in this field, he said. 
His statement seemed to confirm re- 
ports that one result of his visit to 
Washington was a promise of Ameri- 
can ballistic missiles for Britain. 

It is clear from Sandys’ remarks that 
Britain is planning only one more gen- 
eration of fighter bomber aircraft after 
which their task will be taken over by 
guided weapons. He warned that even 
now it is too much to expect that all 
of Britain can be protected by fighters. 
Fighters will be confined to the more 
limited role of protecting the bases 
from which British bombers or mis- 
siles would rise for a retaliatory punch 
against Russia. "If the nuclear deter- 
rent is to be effective the potential ag- 
gressor must be convinced that lie can 
not reasonably hope by a surprise at- 
tack to knock out the Allied bomber 
forces before they can take off,” Sandvs 
said. 

Sandys statements mean that the 
English Electric P. 1 probably will be 
the last British fighter. Limiting its 
role to protection of bases writes off 
large scale production even for this final 
supersonic fighter. This is a blow not 
only to English Electric, which had 
hoped for a long future for its promis- 
ing new aircraft, but also to such firms 
as Hawker which was designing a super- 
sonic fighter with its own money. 

With Sandys’ bold stroke, Britain is 
the first nation to publicly declare a 
policy of cutting off fighter design in 
favor of guided weapons. The ad- 
vanced timetable for missiles also has 
caused Britain to write off more ad- 
vanced types of bombers. It is these, 
"very difficult and awkward decisions,” 
affecting the aircraft industry which will 
be made public shortly. Sandys did not 
make it clear whether the government 


will go ahead under its new program 
with development of the Avro super- 
sonic bomber or stop with the present 
generation of V bombers. 

The Royal Navy's role in the future 
may be limited to an antisubmarine 
force. Sandys hinted. Well equipped 
ground forces will be maintained, he 
said, but the size of these must be 
considered in the light of the economic 
burden on Britain. 

Sandys told the house that for his 
drastic reshaping of British forces, "I 
have all the authority that I need.” He 
added: "What is far more important I 
have got . . . the full and active coop- 
eration of my colleagues in the service 
departments.” 

Sandvs' elaboration of the new de- 
fense policy came hard on the heels 
of a visit by General Lauris Norstad 
pleading in his role as NATO com- 
mander that strength of Allied forces 
in Europe be maintained. Norstad 
collided head on with Prime Minister 
Macmillan’s insistence that Britain must 
cut her contribution to maintain her 
own economic strength. 

Also in England for defense talks 
were General Earl Partridge, Conti- 
nental Air Defense commander, and 
James II. Doolittle, chairman of the 
United States Scientific Advisory Board. 

New Aviation Bills 
Introduced in Congress 

Washington-Lcgislation directing 
Civil Aeronautics Board to award per- 
manent certificates for U.S.-Alaska 
scheduled operations has been intro- 
duced by Rep. Joseph O'Hara (R.- 

Similar legislation was passed last 
year by the Senate but eliminated by 
the House from a lull authorizing per- 
manent certificates for intra-Alaska op- 

Thc affected carriers are Alaska Air- 
lines. Pacific Northern Airlines and 
Northwest Airlines. Other new bills: 

• Aviation Medicine. A measure by 
Sen. Warren Magnuson (D.-Wash.), 
chairman of the Senate Commerce 
Committee, would establish an Office 
of Civil Aviation Medicine in the Civil 
Aeronautics Administration. 

• Heliports. Legislation by Rep. 
George Fallon (D.-NId.) would require 
the Secretary of Commerce to make a 
study to determine the feasibility of 
including heliports in the S52 billion 
13-ycar highway construction program. 

• Aviation Liability. Legislation bv 
Sen. Spcssard Holland (D.-Fla.) would 
expedite the settlement of claims for 
property damage, personal injury or 
death due to military plane crashes! 
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Griffon II Goes to Ramjet-Turbojet 


First photograph of French Nord Griffon II experimental interceptor shows layout change 
for adoption of a turbojet-inside-ramjet powcrplant as in Lcduc 022 parked in left back- 
ground (AW Jan. 21. p. 32). New Griffon version, replacing shelved Griffon I which 
was powered by Suecma Atarf 101-G hirbojet rated at 9.700 lb. thrust, also uses Atar 
turbojet. It retains canard layout and fairing above intake, which appears to modify 
flow beneath canard surface. Tailpipe indicates arrangement for shroud cooling vents. 
Anti-spin parachute is housed on top of rudder. Low pressure tires provide rough field 
capability similar to that of Entendard IV. Biggest Griffon II change is in longer tail, 
much larger diameter of tailpipe, and elimination of tailpipe keel arrangement. 

Navy Attack Carrier Program 
Plans Constant Force of Fifteen 


Washington— U. S. Navy attack car- 
rier program calls for a constant force 
of 15 carriers through 1966 with six on 
steady duty— two in the Mediterranean, 
four in the’ Western Pacific. 

By 1966, according to the schedule, 
six of the carriers will be nuclear pow- 
ered, six will be of the Forrestal class 
and three modernized carriers of the 
Midway class. 

1'he Navy launched a congressional 
drive to win support for its nuclear- 
powered carrier program with the is- 
suance of a 1 5-pagc illustrated brochure. 
The presentation placed no price tag 
on a nuclear carrier but argued that the 
ship will save S31 million in its first 
two years by eliminating the need for 
fuel oil and the logistics problem of 
feeding it to a ship at sea. 

D-Day Plans 

Actual estimated cost of the nuclear- 
powered carrier is S310 million. The 
Forrestal, christened in December of 
1954, is valued at S197,859,000. Pre- 
sumably, the Saratoga and four other 
conventional engined sister ships will 
cost more than the Forrestal. 

The Navy pamphlet, prepared by the 
Bureau of Ships and distributed on 
Capitol Hill over the signature of Ad- 
miral Arleigh Burke, Chief of Naval 
Operations, says that a minimum of 1 5 


carriers is essential because not more 
than 30-40% of the total strength 
should be deployed in normal times. 
This means that nine of the carriers 
would operate from U. S. bases for main- 
tenance or training exercises. In an 
emergency, most of them could put to 
sea, just as 12 were deployed during 
the Suez crisis last November. D-day 
plans, the Navy said, call for the de- 
ployment of the full 1 5-carrier strength. 
What Carrier Can Do 

In addition to funds to start the 
nuclear-powered carrier program, Navy 
seeks to include in its Fiscal 1958 bud- 
get funds for continued modernization 
of Essex class carriers, building up to 
seven of these ships in 1959 and then 
retiring them, one a year, through 1965. 
The schedule calls for six Forrcstal-class 
carriers by the end of I960. 

The nuelcar-powered carriers would 
be added one each year from 1961 to 
1966. Navy contends that the carrier 
is the equivalent of an air base with a 
runway 10,000 ft. long, operating as 
many planes as the average land base. 

With no reference to the Air Force, 
the brochure makes these claims for 
the carrier: 

• It does not depend upon political 
property (as USAF overseas bases do) 
and moves in an area where nuclear 


fall-out is at a minimum and dccon- 

• It can be supported overseas by mo- 
bile logistic forces. 

• It is an elusive target and can move 
at more than 30 kt. 

• Its mobility permits great strength to 
be mobilized against an enemy at un- 
predictable places. 

• It forces the enemy to dilute his de- 
fenses and to scatter detection forces. 

• Diversified aircraft make the carrier 
capable of waging any type of aerial 
warfare. 

• When deployed, the carrier main- 

• Air and anti-subinarinc defense arc 
part of the carrier as a weapon system 
and exert continuous pressure on the 
enemy. 

The Navy says the nuclear-powered 
carrier, designated the CVAN, is justi- 
fied because it has a secure place in the 
military arsenal for the foreseeable fu- 
ture. Because of its experience with 
its nuclear-powered submarine, the 
Navy does not consider the new carrier 
an experimental project. It says the 
project is technically feasible at this 
time, is needed and should be started. 

The ship will have twice as much 
space for storing aviation fuel as the 
Forrestal. This means it will be able 
to conduct air operations for at least 
eight davs as opposed to three to five 
for conventional carriers. Elimination 
of stacks will permit installation of new 
high-performance radar. 

In its picas for further modernization 
of existing World War II carriers, the 
Navv cites figures to show they arc 
safer for pilots once angled decks, steam 
catapults, heavier arresting gear and 
larger deck-edge elevators have been 
added. 

On the older Essex-class carriers 
there arc 2.31 major accidents for 
each 1.000 landings. .46 of them fatal. 
Once modernized, the figures fall to 
.55 major accidents for each 1,000 land- 
ings. .11 of them fatal. 

Shortage of Funds 
Cuts RAAF Flying 

Melboume-Shortage of funds has 
caused considerable cuts in the flying 
operations of RAAF. 

Training flights have been restricted 
to what senior officers describe as “com- 
pletely inadequate minimum” and gun- 
ners - exercises have been curtailed. One 
of the largest gunnery ranges has not 
been used for several months. 

RAAF's increased budget allowance 
has been swallowed by considerably in- 
creased operating and maintenance costs 
as well as large expenditure in connec- 
tion with VIP flights. 
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Furnas Leaves Defense, Favors 
Abolishment of Engineering Post 


Washington— Dr. Clifford C. Furnas 
left his desk at the Pentagon last week 
with the blunt statement that he does 
not approve of the Defense Depart- 
ment’s division of responsibilities be- 
tween assistant secretaries for research 
and development and engineering. 

Returning to his post as chancellor 
at the University of Buffalo after 18 
months as assistant defense department 
secretary for research and development, 
Dr. Furnas says he docs not concur 
with Defense Secretary Charles E. 
Wilson on the present organization 
which gives Frank D. Newbury, assist- 
ant secretary for engineering, a strong 
voice in determining the fate of ad- 
vanced development projects. 

In Dr. Furnas’ opinion, there should 
be a single office with jurisdiction over 
research and development projects with 
the engineering aspects handled by a 
deputy of the assistant secretary. Aboli- 
tion of Newbury’s job, which was 
created by Wilson, has been advocated 
several times in the past. Known 
originally as the assistant secretary for 
applications engineering, Newbury has 
been widely criticized by research and 
development experts, particularly in 
testimony by Trevor Gardner, former 
assistant secretary of the Air Force for 
research and development. 

A conflict between Dr. Furnas and 
Newbury goes back almost a year to a 
memorandum issued by Secretary Wil- 
son that appeared to deprive Fumas of 
more than half his authority. Dr. 
Furnas, former director of the Cornell 
Aeronautical Laboratory, threatened to 
resign if Newbury was allowed to hold 
veto power over development projects 
(AW March 5, p. 27). 

Research and development experts in 


the armed forces, including USAF Sec- 
retary Donald A. Quarles, supported 
Fumas with the plea that they had 
been struggling for years to keep pro- 
duction experts from interfering with 
development. 

The dispute ended in a compromise, 
and Furnas stayed in office. But it was 
clear from his parting blast that the 
retiring assistant secretary still feels 
strongly that Newbury’s office should 
be abolished. 

Dr. Fumas said each of the armed 
services should have an assistant secre- 
tary to specialize in this work. Only 
USAF has one at the present time. 
Other observations by the retiring scc- 

• Nuclear-power airplane project has 
been slowed down, for technical reasons 
involving weight and shielding. The 
original development schedule was too 
optimistic. 

• Chemical bomber also is being 
stretched out, primarily because the 
Air Force is not convinced it will pro- 
vide a large enough increase in per- 
formance to warrant heavy expendi- 
tures at this time. 

• Fiscal 1958 research and development 
budget of SI. 6 million is a “workable” 
amount, but plans must be laid now 
to increase it in future years, at least 
partly because of the dollar’s lowered 
purchasing power. 

• More of future budgets should go for 
"background R & D” that will improve 
the components of weapon systems and 
make new ones possible. An example 
of this is the need for gas turbine en- 
gine blades capable of withstanding 
temperatures 400 to 500 degrees higher 
than the present levels. 

• USAF’s North American Navaho mis- 


sile is progressing at the normal rate, 
and Dr. Furnas knows of no plan to 
curtail the project. 

• The Vanguard satellite program looks 
more promising than it did a year ago 
but there is still no guarantee it will 
be a success. 

• Evaluation of the relative merits of 
the Douglas Thor and Army Jupiter 
intermediate range ballistic missiles 

robably will be made by Eger V. 

lurphrec, special assistant to Secretary 
Wilson, who will make a recommenda- 
tion if there is any choice between 

• Russia is closing the technological 
gap but remains a "long way behind” 
the U.S. Russian aircraft do not per- 
form as well as American planes, and 
there is no evidence that they are any 
more advanced in their missile pro- 

UAW Creates Unit 
To Organize Engineers 

Detroit— An all-out campaign of the 
United Auto Workers to organize en- 
gineers in aircraft and allied industries 
will be spearheaded by a new Aircraft 
and Avionics Engineering Council cre- 
ated as part of UAW’s National Aircraft 
Department. 

Along with higher minimum wages, 
organization of engineers has been set 
down as one of -UA W’s major goals for 
1958 (AW Feb. 11, p. 31). 

Announcing the formation of the 
new council, Leonard Woodcock, 
UAW vice-president, said last week 
that the industry's shift from piloted 
aircraft to missiles is drastically chang- 
ing the composition of the labor force 
because of the growing need for techni- 
cal and professional employes, ranging 
from aeronautical engineers and elec- 
tronic engineers to physicists and 
mathematicians. 

He said membership in the new coun- 
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AIA Disputes Davis Statement, 
Defends Industry Hiring Practice 


cil will permit professional workers “to 
i join with the production and office 
'workers in the same corporation and 
industry to gain recognition and to ef- 
fectively present and achieve their de- 
mands. ' 

First test of UAW's popularity 
among engineers will come next week 
when the Federation of Honeywell En- 
gineers at Minneapolis votes bn a pro- 
posed affiliation with the union. Now 
part of the Engineers and Scientists of 
America, an independent group, the 
Honeywell organization has Seen facing 
pressure to abandon “pure professional- 
ism” in favor of “more muscle” of the 
type UAW promises to supply. 

Nuclear Unit Begun 
By Pratt & Whitney 

East Hartford, Conn.-Pratt & Whit- 
ney has established a separate unit to 
develop its nuclear aircraft engine. 
General manager of new unit, the 
Connecticut Aeronautical Nuclear En- 
gine Laboratory (CANEL), is Bernard 
A. Schmickratli, a veteran of 19 years 
engineering sendee with the company. 

The new organization, announced 
by Wright A. Parkins, vice-president 
of United Aircraft, will operate at a 
new Air Force facility in Middletown, 

The Pratt & Whitney nuclear proj- 
ect was established in 1951. Chief 
engineer for the operation is Clarence 
E. Holtsinver. 

Creation of CANEL gives Pratt & 
Whitney three operational units. The 

• Connecticut operations, including the 
main East Hartford facility and branch 
plants in the state. Leonard C. Mallet 
is general manager. 

• Florida operations, which will be con- 
ducted in a new development and test 
center now under construction at 
West Palm Beach. Charles T. Roelke 
is general manager. 


Share Boost for United 

East Hartford, Conn.-United Aircraft 
Corp. stockholders will vote April 9 on 
a proposal to double the authorized nuni- 

The increase from 7.5 million to 15 
million shares recommended by the 
board of directors does not mean the 
new issue will be placed upon the market 

Board Chairman H. M. Horner says 
the directors believe company growth and 
capitalization warrant more stock, but it 
will be held for issue as dividends or to 
raise additional capital if necessary in the 
future. 


Washington— Aircraft Industries Assn, 
strongly disagreed last week with con- 
clusions reached bv Rep. James C. 
Dam on defense contractors’ use of tax 
dollars to hire engineers (AW Feb. 1 1, 
P- 25). 

Rep. Davis (D.-Ga.), a member of 
the House Post Office and Civil Service 
Committee, studied a Navy report on 
37 firms whose business was predomi- 
nantly defense and 17 firms whose busi- 
ness was primarily commercial. 

He then released a statement saying 
“evidence is accumulating that tax 
money is being used to subsidize the 
pirating of engineers for government 
defense contracts.” Davis also said “the 
firms with defense contracts spent over 
10 times as much for recruiting." 

AIA said Davis' statement failed to 
make two things clear: 

• That he was using a total figure for 
37 firms and comparing it with the 
amount spent by less than half that 
number of commercial firms. 

• That the 37 firms hired 7.913 em- 
ployes with what they spent, while the 
17 commercial firms hired only 1,224. 


The AIA said the Davis statement 
also tends to: 

• Divert attention from the fact that 
the shortage of engineering manpower 
is a national problem— not a dcfcnsc-vs.- 
commercial or an industry-vs.-govern- 
ment contest. 

• Overlook all that industry, govern- 
ment and the nation’s schools and uni- 
versities are doing in an attempt to use 
existing engineering manpower more 
efficiently and increase the number of 
engineers and technicians produced by 
the educational system— in other words 
to solve their mutual problems coop- 

• Overlook the fact that companies in- 
volved in urgent development of such 
complex defense weapons as the inter- 
continental ballistic missile must look 
farther and spend more to recruit the 
quality and amount of engineering tal- 
ent they need and must expend more 
engineering effort per dollar of sales 
than a commercial firm. 

With his statement, Rep. Davis re- 
leased some of the Navy statistics. He 
concluded that the 37 defense contrac- 
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tots spent an average of SI, 317 for each 
new engineering employe they hired as 
compared with $9S5 for the 17 commer- 
cial firms. 

The Navy study shows an average cost 
of $808 per new employe for the de- 
fense firms and $502 for the commer- 
cial firms. 

The difference is that Rep. Davis di- 
vided total recruiting costs bv the net 


Melbourne— Several members of the 
SEATO Organization are expected to 
ask the United States to assume greater 
responsibility for supplying aviation 
equipment and missiles for defense pur- 
poses in the South-East Asian area. 

It is understood that such demands 
will be submitted during the March 
1957, conference of SEATO Council 
and its military advisers in Canberra, 
Australia. 

Those expected to participate are: 
the United States, France, Great Brit- 
ain, Australia, New Zealand, Thailand, 
Pakistan and the Philippines. 
Re-Examine Position 

The military advisers will re-examine 
the strategic position in the light of 
new weapon developments. It is felt 
that U. S. missile bases should be estab- 
lished in some territories and that some 
of the very preliminary work already 


gain of employes— new ones hired minus 
old ones lost. The Navy divided total 
costs by the number of new employes 

Using the Davis method, a company 
which spent $80,800 to hire 100 new 
employes, but lost 98 in the meantime, 
would appear to have spent $40,-100 on 
each of the two employes it gained over- 


accomplished in this direction should 
be expanded. 

It is understood that, for the time 
being at least, the U. S. is most reluc- 
tant to entrust its own missiles to other 
countries but that it realizes its obliga- 
tions under the SEATO treaty and 
will try to provide necessary quantities 
of missiles for defense and counter- 
attack in the SEATO area. 

SEATO Training 

U.S. servicemen will be the only 
ones entrusted with actual missiles but 
members of at least some of the armed 
forces of other SEATO members will 
be trained in the use and auxiliary work 
connected with missile operations. 

Military experts, including some top 
military aviation officers, are inclined 
to believe that the defense and counter- 
attack activities in case of Red military 
threat cannot be based on missiles only. 


Conventional military aircraft will be 
needed and with British inability to 
supply them it is expected that the 
U.S. should make some form of ar- 
rangement to enable the member coun- 
tries of SEATO to receive warplanes 
including transport assault planes. 
Utilize Personnel 

Countries like Australia feel that the 
U.S. should help to utilize the well- 
trained Australian flying personnel by 
providing some warplanes cither as a 
token of its assistance to SEATO or as 
part of some special plan or, at the 
worst, on the basis of some payment 
spread over a number of years and 
payable, partially at least, in local funds 
and not in dollars. 

It is agreed that the U.S. attitude 
towards these demands is completely 
unknown and will not be enunciated 
until the Council of SEATO discusses 
the matter in Canberra. 

All present defense plans, which 
might be changed in March, envisage 
that the principal effort in the air in 
case of definite Red military threat will 
have to be made by U.S. military avia- 
tion operating from bases in SEATO 

The delay likely to occur is worrying 
SEATO members who also realize the 
inadequacy of existing bases and the 
vulnerability of some of them to a well- 
planned Red attack. 

The desirability of having more radar 
and similar equipment, also from the 
States, will be emphasized at the Can- 
berra meeting. 


Members of SEATO Will Ask U.S. 
To Supply Defense Aircraft, Missiles 
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Marlin Swilcliing Army’s Lacrosse 
From Baltimore to Orlando Plant 


Orlando, Fla.-Army will build its 
surface-to-surface missile, Lacrosse, at 
the new Orlando Division of the Glenn 
L. Martin Co. 

Lacrosse (AW Feb. 4, p. 31), though 
well underway at Martin’s Baltimore 
plant, will be phased soon to Martin’s 
temporary facilities adjoining the Or- 
lando Municipal Airport. 

Construction of a huge 500,000 sq. 
ft. factory for Martin on a 7,400-acre 
tract south of Orlando, which the firm 

E urcliased last September, is slated to 
L'gin March 1 5. Completion is set for 
Oct. 1. 

Approximately 3,500 persons will be 
cmploved at the main plant by Jan. 1, 
1958.' 

'Temporary' Facilities 

Martin has built nearly $400,000 
worth of “temporary” facilities at the 
Orlando airport. It leased one 20,000 
sq. ft. warehouse last November, and 
contracted to lease a second 20,000 sq. 
ft. building and a 25,000 sq. ft. build- 
ing as soon as they were built. 

Each of the new buildings cost 

$100,000. 

Interior modifications, including a 
concrete stand for heavy machinery 
weighing several hundred tons, have 
been completed in one of the new 
buildings at a cost of $200,000. Blue- 
prints for the remodeling show a net- 
work of overhead steel rails for moving 
Lacrosse airframes down the produc- 

The Florida State Road Department 
is building a $364,000 highway four 
miles long through the middle of Mar- 
tin’s main plant site, located six miles 
South of Orlando. Clearing and grad- 
ing of the factory site is slated to begin 
next week. 

Architects and engineers for the fac- 
tory' are Concll, Pierce. Garland. Fried- 
man and Associates. Miami. Martin 
will call for bids on the factory Feb. 18. 
Contract Awarded 
Another Miami firm already has been 
awarded a $480,000 contract to supply 
1.100 tons of structural steel for the 
plant, to be erected on the site bv 
July 1. 

Martin also has contracted with 
the Orlando Utilities Commission for 
20,000 kilowatts of electricity per year. 
The commission is building a tempo- 
rary 12,000-volt power line to the site 
to supply power during construction. 
A 1 1 5,000-volt line now under construc- 
tion will supply power after manufac- 
turing operations start. 

One of Martin’s sub-contractors on 


Project Vanguard also is building a 
plant in Orlando. Aerojet-General 
Corp., Azusa, Calif., which is building 
the second-stage rocket engine for the 
Vanguard missile, has leased a 20-acrc 
site near the Orlando airport and will 
build a 20,000 sq. ft. plant costing 
SI 2 5,000. 

An Aerojet spokesman said in Or- 
lando last week his firm would employ 
1,000 persons in Orlando "within the 
next few years.” Approximately 65 
engineers are now working in Aero- 
jet’s new Florida Architect-Engineer 
Division in Orlando. 

Piper Aircraft Plans 
New Florida Center 

New York— Two moves have been 
made in the research and financial fields 
by Piper Aircraft Corp. The Lock 
Haven. Pa., firm is planning a 10.000-sq. 
ft. independent business and agricul- 
tural research center at Vcro Beach Air- 
port, on the Florida coast, and has 
changed its stock listing from the 
American to the New York Stock Ex- 
change. 

The new Vcro Beach research and 
development center will work on fu- 
ture advanced business and agricultural 
aircraft design and stay entirely free 
from day-to-day engineering work at the 
home plant. Future project develop- 
ment has been hampered seriously in 
the past by engineering personnel being 
diverted to solve immediate problems 


Paris— French Defense Ministry' cir- 
cles have confirmed reports circulating 
in Paris that it has a plan under study 
which aims at constmction of the 

It is understood the Defense Minis- 
try is working on an atomic bomb proj- 
ect with the French Atomic Energy 
Commission. The latter agency refuses 
to confirm reports that France could 
explode an atomic bomb eighteen 
months from now if the government 
were to give a green light. Actual de- 
cision to construct the bomb has not 
been taken as yet by the government. 

Official French policy toward atomic 
bomb construction was stated recently 
in the National Assembly by Premier 
Guy Mollct. 

Mollct said his government had 
agreed to refrain from exploding such 
a weapon until 1961. Presumably this 
self imposed ban does not apply to 


as they occurcd on current aircraft. 

Among important projects assigned to 
the new group will be development of 
a new agricultural airplane, probably 
using the PA-25/Ag-3 developed at 
Texas A&M Agricultural College by 
Fred Wciek. According to industry' re- 
ports. VVeick is joining the Vero Beach 
group. An official announcement is ex- 
pected from Piper of this development. 

The Vero Beach center will probably 
also take on some production of Piper 
aircraft in the future, permitting the 
home plant to concentrate on the more 
complex Apache light twin and Co- 
manche four-placer. 

A minimum of Piper personnel is ex- 
pected to be transferred to the new in- 
stallation. It will report directly to 
Howard Piper, vice president-research 
and development. Vcro Beach is a 
public airport covering some 40 acres, 
with six paved runways, the longest be- 
ing, 7,500 ft. It is served by Eastern 
Airlines. 

Piper’s shift to the "big board" is 
largely a matter of prestige, though the 
New York Stock Exchange listing pro- 
vides a wider market for trading in 
the company stock and might have 
value in the future if Piper should want 
to raise additional capital. 

The new listing took effect last Mon- 
day. the day the market declined to its 
lowest point since 1955. Piper trading 
started at $19.75. but the price declined 
almost a dollar a share before the day 

Piper’s progress, which has been rapid 
in the last two years, is credited to the 
Apache sales growth, and steady de- 
mand for the PA-22 Tri-Paccr and 
PA- ISA agricultural model of the Super 
Cub. Apache sales began at 59 in 
1954, rose to 415 last year. 


studies leading up to the actual con- 
struction of the project. 

French military circles have been 
eager to have atomic weapons of some 
sort ever since the Suez campaign where 
French policy had to be abandoned 
when threatened by Soviet atomic at- 
tack. 

Many deputies complained of the 
lack of such weapons during the recent 
Assembly budget debate over defense 

Most observers agree there is at pres- 
ent a majority in the Assembly which 
would approve the construction of the 
atomic bomb, though at present the 
Socialist government is unlikely to push 
such a project. 

Further French plans in this direction 
should be revealed within next few 
weeks when NATO's new five year 
atomic plan is presented to the As- 


French Study Atom Bomb Plans 
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DOUGLAS C-133A cargo loading plan aims to achieve airplane’s theoretical ability to match ton-knot capability of 20 loaded freight 
cars operating between Los Angeles and New York. 


Speedy Cargo Handling Built Into C-133 


Long Beach, Calif.— Utilization rate 
for the Douglas C-133A turboprop 
transport is improved considerably with 
cargo handling techniques incorporated 
in the airplane design. 

In a demonstration for MATS 
officers, a six-man crew using the Doug- 
las technique loaded and secured a rep- 


resentative 67,000-lb. cargo in -10 min- 
utes. This is a loading rate of 16.800 
lb. per man hour. 

The importance of fast cargo han- 
dling has been increased hv rising air- 
craft speeds and cargo capacities. Load- 
ing rates have remained constant or 
increased because of the difficulty of 


loading and unloading aircraft which 
were designed without considering the 
cargo handling job. 

I he new technique is intended to 
capitalize to the fullest on the low cargo 
floor, large capacity design of the latest 
family of military transports; 

The Douglas technique uses roller 
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conveyors attached to studs which 
double as seat tie-downs in the troop 
carrying configuration and a loading 
dock or approximately the same height 
as the cargo floor. Cargo is pallet- 
mounted or bound to 1-in. or 1-in. 
plywood panels. Heavy cargo is posi- 
tioned by a winch in the forward end of 
the cabin. Barrier nets and hold-down 
nets are suspended by pulleys from the 
right sidewall and the ceiling and can 
easily be dropped over the loaded cargo 
and secured bv snap hooks. 

The short turnaround time made 
possible by the technique requires that 
lopds be planned before the airplane 
reaches the loading dock to control 
center of gravity position and to allow 
for cargo off-loading at intermediate 
station. Eight-bv-ten foot plvwood 
panels sene as low cost pallets which 
ran handle 10,000 lb. of small cargo 
items. A long cargo item inav be placed 
on two or more panels and loaded as 
a single unit. 

The convcvors mav be installed to 
handle standard 40-in. x 48-in. MATS 
pallets. Pallets may be moved sidewise 
at the cabin entrance by mounting 
them on roller-bomc transfer dollies 
(base equipment) or by installing the 
conveyors at an angle. The conveyor 
system consists of 52 ten-foot sections 
and two eight-foot sections. Four men 
can install the conveyor svstem in six 
minutes and remove it in four minutes. 

Total tare weight of loading and tie- 
down equipment is 2.788 lb. The sys- 
tem is capable of handling a load of 
general cargo weighing 70,000 lb. A 
conveyor system using magnesium rails 
and plastic rollers is being studied 
which would cut the weight of the con- 
veyor system from 1,288 lb. to S00 lb. 

Width of a pallet load is limited to 
120 in. and height is limited to 6S 
in. by the dimensions of the stem load- 
ing door. This allows 3 in. of clearance 
on all sides. A 100-in. x 106-in. for- 
ward cargo door makes it possible to 
load the airplane from both ends. 

The net tie-down system consists 
of six barrier nets for forward and aft 
restraint and six hold-down webs to 
prevent vertical and lateral jostling. 
The barrier nets weigh 56 lb. apiece 
and will hold 16.000 lb. when extended 
to their full 110-in. height. When the 
cargo group is low enough to permit 
the barrier to be drawn back across its 
top, the barrier effectiveness is im- 
proved as it forms a catenarv which 
divides the load between the floor fit- 
tings and the top lateral web. A cargo 
group weighing 21,500 lb. can be re- 
strained in this way. 

The ramp built into the aft loading 
door will support 25.000 lb. in the 
horizontal position. The hydraulic 
door actuator will lift the ramp from 
the ground with a 10,000 lb. load se- 
cured to it. 



CARGO is quickly secured by few men in C-133A with barrier and hold-down webs sus- 

to ring bolts in floor by snap hooks. Conveyor system allows heavy cargo to be winched 
aboard by small crew. 
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Bell GAM-63 Rascal air-to-surfacc pilotless 
bomber is mounted on carrier (above), which 
also is built by Bell. Three cylinders of 
rocket motor in vertical line arc outlined in 
the in-flight photograph of the pilotless 
bomber (left). Rascal, with 100 mi. range, 
is designed to be dropped from bomber out 
of reach of enemy fighters (AW Feb. 4, 
p. 27). Speed of Rascal, which has both 
canard and conventional control surfaces, is 
about Mach 1.5. Lower fin aft has not been 
assembled to the vehicle mounted on the 
carrier. Bell Aircraft Corp., which also 
builds the liquid propellant rocket motor 
that uses acid-gasoline as a fuel, has received 
two recent contracts totaling more than $22 
million for research and development work 
on the Rascal. 


Bell Rascal 
On Carriers, 
In Flight 
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Cut out for provisions 


projectiles or platoons 


Jllita 


The size of the load can be large and bulky, 
the destination just about anywhere, when 
the versatile Fairchild C-123 takes over in 
logistic or assault missions. 

With muscle enough for 16,000-pound bulk 
loads, the C-123 airlifts just about any load. 
And. little more than a pasture is needed for 
its airfield. 700 feet for landing, and only a 
little more for takeolT. C-123's bring men and 


supplies in and out of short, rough, unprepared 
fields, landing at regular eight second intervals. 
Proof that any large scale airlift is quicker 
and surer in the versatile, rugged C-123. 

Here is assault and logistics performance 
that actually improves on military require- 
ments— another good example of the relia- 
bility and big job capability that Fairchild 
builds into its aircraft. 


FAIRCHILD 






Expansion of plant, production and 
engineering facilities is part of the 
Kelsey-Hayes program to better 
serve the automotive, aviation and_ 
agricultural industries. This year 
alone, Kelsey-Hayes has acquired 
two new subsidiaries — with a total of 
five plants — in the aviation field. 


Jet turbine components, for example, 
can now be produced in far greater 
quantities. But equally important, 
they can be produced by all the 
accepted methods of the industry — 
according to individual needs and 
specifications. 


KELSEY-HAYES 

IS PLANTS Automotive: Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Catif.; Windsor, Ontar 
Aviation: Jackson, Michigan; Springfield, Ohio — 2 plants — (SP ECO Aviation Division); Utica, New York - 
— (Utica Drop Forge and Tool Division) • Agricultural: Davenport, Iowa (French & Hecht Farm Implement and Whe 
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Ion Propulsion 

Washington— USAF's Office of Scien- 
tific Research disclosed last week that it 
lias contracted for two small research 

The theory is that thrust can be gen- 
erated bv ejecting ions through a pipe 
after they have been energized by elec- 
tricitv in a vacuum. 

USAF has invested $200,000 in basic 

have been working on the theory since 
before World War II. Recipient of the 


News Digest 


Glenn L. Martin Company’s Denver Di- 
vision awarded a S19.5 million missile 
instrumentation contract to Associated 
Missile Products Corp. of Pomona, 
Calif., subsidiary of American Machine 
& Foundry. 

Air Materiel Command awarded Gen- 
eral Electric’s Technical Products Dept, 
a 54,594,095 contract for development, 
mockup and testing of a new single side- 
band tropospheric scatter system. 

A composite squadron of 1 5 pilots is 
flying Chance Vought F8U-1 Crusader 
at Patuxent River Naval Air Test Cen- 
ter prior to fleet introduction. When 
pilot group has flown plane 600 hours, 
or program reaches eight weeks, F8U-1 
will go on operational duty. 

Air Materiel Command awarded a 
contract to Goodyear Aircraft to pro- 
vide facilities for manufacture of missile 
guidance systems for TM-61B Matador. 
Company is working on earlier contract 
to produce an undisclosed number of 
the systems. 

USAF contracts totaling more than 
5289 million have been awarded Con- 
vair Division recently. Included were 
SI 45 million for Atlas project; 570.2 
million for F-106A program; 574 mil- 
lion for F-102A. 

John von Neumann, Atomic Energy 
Commissioner and mathematician, died 
in Walter Reed Army Hospital, Wash- 
ington, on Feb. 8 after a long illness. 
Neumann, 55, was appointed to the 
Atomic Energy Commission in 1954. 
lie had served on USAF's Scientific 
Advisory Board: had been a consultant 
to the Armed Forces Special Weapons 
Project, the Army Ordnance Ballistics 
Research Laboratory. In 1956, he re- 
ceived the S 50,000 Enrico Fermi Award 
from the U. S. government. 

Regular quarterly dividend of 25 
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Hiller Awarded VTOL Contract 


Baltimore, Md.-USAF’s Air Re- 
search and Development Command has 
awarded a development contract to 
Hiller Helicopters to begin work on a 
tilt-wing VTOL design (sec drawing 
below). Dollar value of the contract 
was not disclosed. 

The Hiller X-1S will have four turbo- 
prop engines, each with two counter- 
rotating propellers. In addition, light 
turbojet engines will be mounted in 


the tail to provide control while the 
aircraft is in hovering flight. 

Hiller contends the concept will pro- 
vide higher forward speed but poorer 
hovering capabilities than the heli- 
copter. 

The X-18 will be a transport-size 
aircraft. Specifications were not an- 
nounced, but Hiller is known to have 
plans for such an aircraft with a gross 
weight of 60,000 lb. 





cents per share was declared by Boeing 
Airplane Company board of directors. 
The dividend is payable March 11 to 
stockholders of record as of the close of 
business Feb. 21. 

USAF will activate 589th Tactical 
Missile Group equipped with Martin 
TM-61B Matador at Orlando AKB. 
Fla., about March 8. It will be the 
fifth Matador group formed. Three are 
stationed in Europe. 

Safe Flight speed control equipment 
was installed in second F2H-5 by Royal 
Canadian Navy. Installation aids in car- 
rier landing approaches utilizing mirror 
landing system. 

Sikorsky HSS anti-submarine helicop- 
ter made its first flight powered by GE 
T58 gas turbine engine. Turbine-ver- 


sion HSS has slightly modified nose 
configuration permitting installation of 
two T58 engines, replacing one piston 
engine. T58 produces over 1,000 hp. 

West German government has signed 
a contract for 26 Vcrtol II-21C helicop- 
ters. Deliveries will be made in 1957. 

Thompson Products was awarded 
USAF contract for 54.3 million. Award 
involves continuance of Thompson 
overhaul, repair, etc., of turbo-alternator 
drives which it manufactures for the 
B-52 bomber. 

First Army field test of its new 
streamlined “Pentomic” organization 
will be held in Louisiana March 27 to 
April 16. New 101st Airborne Divi- 
sion will take part. Name of the ex- 
ercise is King Cole. 


37 



AIR TRANSPORT 


North Atlantic 1956 Traffic Gains 20% 


Gain over 1955 was the largest actual increase 
the airlines have experienced on the North Atlantic. 


By Glenn Garrison 

New York-U. S. and foreign-flag air- 
lines carried 785.000 passengers over 
flic North Atlantic last year on their 
scheduled flights. The whopping 20% 
gain over IySS’s total was the largest 
actual increase the airlines have experi- 
enced on the route and the greatest per- 
centage increase since 1952 when tour- 
ist fares first went into effect. 

The carriers offered 1.225,000 sched- 
uled seats in 1956. some 22% more 
than in 1955. Overall load factor in 
both directions approximated 64%. 

Another 46.000 passengers flew the 
North Atlantic in chartered planes of 
the scheduled airlines for a grand pas- 
senger total of 851,000 for the year. 
The charter traffic was up 16% over 
1955. 

Tourist traffic outstripped first-class 
at a rate of two and a half to one, high- 
lighting the consistently increasing 


domination of the lower-fare market in 
filling transatlantic scats. Some 576,- 
000 tourist class passengers were car- 
ried, while the first-class total was 209,- 
000. Increases were 25% for the tour- 
ist, 10% for first-class over the previous 

The above figures and most 1956 fig- 
ures below are based on reported totals 
for the first 10 months of 1956, plus 
reliable estimates for November and 
December. 

Other Developments 

Other 1956 developments on the 
North Atlantic included: 

• Record summer total of 580,265 pas- 
sengers June through September. Avia- 
tion Week predicted traffic for the 
period would near 400.000 (AW April 

16. p. 122). 

• Emergence of the mixed-class config- 
uration as the new backbone of trans- 
atlantic scheduling. Shift to the prac- 


tice of putting tourist and first-class pas- 
sengers on the same airplane resulted 
in 70% increase in number of mixed 
flights during the year, while all-first- 
class schedules declined 20% and all- 
tourist flights decreased 2%. 

• Initial operation of the new 1 7-day 
excursion fare, introduced in October, 
was inconclusive as to what the plan's 
effect on the market is likely to be. 
Low-rate immigrant fares, introduced 
in November, already are believed to 
have stepped up westbound loads con- 
siderably. 

• Seasonal and directional imbalance: 
still numbered among the carriers’ big 
traffic problems on the Atlantic. West- 
bound passenger totals were up 25%, 
while the eastbound increase was only 

• Unsettled political conditions follow- 
ing the Suez crisis last fall probably 
caused at least a temporary drop in ad- 
vance bookings to Europe. The crisis 
has been a confusing factor to traffic 
analysts seeking to evaluate such de- 
velopments as the new fares. 

Tire 20% overall increase in 1956 


North Atlantic Traffic — 1956 

Monthly Figures 



SCHEDULED 

OPERATIONS 

CHARTERS 



Eastbound 

Westbound 

Eastbound Westbound 

Passengers 

Flrsl Tourist Tol.l First Tourist Total 

Mar 

1 

II II 

II II 

II l| II 

(EsI.) Nov 
(ESI.) Dee 


£300 'll'Z 


lo.Z 1.000 S 

TotaURoundod OB) . 

9 '*% 

Totals— Both 

Directions 

1 



Tir ir 




AVIATION WEEK, 


18, 1957 


compares with an 18.5% rise in 1955, a 
9% rise in 1954, a 17% rise in 1955, 
and a 52% rise in 1952, during which 
the tourist fare was introduced on the 
North Atlantic. Traffic during 1951. up 
10% from the year before, totaled 529,- 
656 scheduled passengers. 

The transatlantic carriers operated 
21,100 scheduled passenger flights dur- 
ing 1956, up from 18,006 the year 
before. Mixed flights accounted for 
10,200 of the 1956 total. First-class 
flights totaled 4,000 and 6,900 all- 
tourist flights were made. Split in 1955 
was 5,958 mixed, 5,000 first-class, and 
7.048 tourist. 

The 1956 seats available totaled 610,- 
000 westbound, of which 445,000 were 
tourist and 165,000 first-class. East- 
bound, there were 450,000 tourist and 
165.000 first-class scats for a total of 
615,000. In both directions, available 
tourist seats increased 25% and first- 
class seats increased 14%. 

The directional imbalance of traffic 
which has been a problem on the North 
Atlantic for years continued last year 
with westbound traffic maintaining its 
lead over eastbound traffic. The airlines 
offered more eastbound than westbound 
scats in 1956, but carried more west- 
bound passengers. 

Load factor westbound averaged about 
70%, while the eastbound load factor 
was 59%. 

This directional imbalance is illus- 
trated bv a five-year comparison of pas- 
senger totals: 

Westbound Eastbound 

1952 231.469 200.803 

1953 269.229 237.372 

1954 288.498 261,502 

1955 338.359 313,898 

1956 424,000 361,000 

Principal cause of the imbalance is 

considered to be the steady flow of im- 
migrant traffic to the U. S. and Canada. 
New immigrant fare has helped fill off- 
season seats, but only westbound ones. 
Excursion Fare 

The 1 7-day excursion fare, which rep- 
resented an International Air Trans- 
port Association compromise, still 
arouses scepticism among some IATA 
members as to its ticket-selling poten- 
tial. Main objection is that two weeks 
is too short a time for the modern va- 
cationer. 

One airline official puts it this way: 
the average American vacationing in 
Europe spends five to six weeks there. 
To hip a really new. low-budget market 
among those with only two weeks off 
from their jobs it would be necessary 
to lower fares considerably more than 
the present plan has done. A sensible 
intermediate step, in this official’s opin- 
ion. would be an excursion limit of 
about three weeks. 

A leading travel agent agrees that two 
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weeks is not enough time. But he be- 
lieves it is too early to evaluate the pos- 
sible effect of the 17-day fare. Many 
travel agencies, their programs made up 
early in the year, weren’t set up to pro- 
mote the plan last year, will do so in 
1957. 

The agent also considers the Middle 
East situation as having confused the 
travel picture late last year. It affected 
his business, which fell off in bookings 
for the coming season so that present 
levels are the same as at this time last 
year instead of higher as expected. 
Within the last two weeks, however, a 
strong increase has occurred. The agent 
expects an excellent 1957 and believes 
business will pile up suddenly and air- 
line people will be looking for space to 
sell when the season is under way. 

Travel Agent Tours 

Travel agent tours are an increasingly 
important factor in the transatlantic 
business, according to Pan American 
World Airways. Pan American esti- 
mates that 50% of its business is de- 
rived from this source. 

The airline carried 200,432 North 
Atlantic passengers last year. 134.243 
in tourist-class and 66.189 first-class. 
Totals compare with 112.474 tourist 
and 57.836 first-class in 1955. 

Pan American goes along with the 
"too short" criticism of the 17-dav ex- 
cursion, although finding some favor- 
able effect so far from the plan. Pay- 
latcr business is a big item with Pan 
American, which reports excellent re- 
sults from the credit sales and expects 
them to be an even more important 
source of 1957 business. 

Trans World Airlines, proponent of 
the 17-dav excursion, believes its effect 
cannot fairly be judged on the basis of 
this winter’s traffic. The Middle East 
situation again is cited as an obscuring 
factor. TWA, while not considering 
the plan as necessarily the ultimate 
answer to finding new markets, does 
feel it has great potential and expects 
to push it strongfv. 

TWA's 1956 North Atlantic traffic 
totaled 133,410 passengers, only slightly 
up from 127,222 in 1955. Tourist 
traffic accounted for 107.014 of the 
1956 total, up from 100,857 the year 
before: first-class traffic was 26,396 com- 
pared with 26,365 in 1935. 

Examples of other individual 1956 re- 
sults in North Atlantic business: 

• Air France carried 58,531 passengers, 
up from 45,695 in 1955. 

• British Overseas Airways Corp. car- 
ried 88.768 passengers, up from 74.279 
in 1955. Last year’s split was 53,878 
tourist, 34.890 first-class. Totals for 
1955 were 40,188 tourist, 34,091 first- 
class. 

• KLM Royal Dutch Airlines figures, 
which do not include transatlantic traf- 
fic through Montreal, show a 55,000 


total for 1956. This compares with 
46,805 in 1955. The 1956 breakdown 
was 40,030 tourist, 14,970 first-class. 

• Scandinavian Airlines System carried 
50,070 passengers, up from 46,274 in 
1955. Tourist total was 38,322, up 
from 35,229; first-class totaled 11,748. 
up from 11.045. SAS also handled 14.- 
907 passengers on its West Coast- 
Europc polar route, not included in the 
above totals for the airline or for the 
overall traffic. The polar totals were 
9,654 tourist, 5,253 first-class. 

• Swissair's 1956 total was 22.678 pas- 
sengers, 16.804 of them tourist and 
5,874 first-class. The airline carried 
16.440 tourist and 5.726 first class pas- 
sengers in 1955 for a total of 22,166. 

• El A1 Israel carried 7.261 passengers- 
all tourist— in 1956. compared with 
7,204 tourist passengers in 1955. 

Northeast Subsidy End 
Proposed by CAB 

Washington-Civil Aeronautics Board 
has proposed the elimination of sub- 
side on all Northeast Airlines routes. 

in announcing the proposed order, 
the Board said the action was based 
upon increased revenues from the New 
York-Florida route awarded Northeast 
last year and added: 

“The route plays an important part 
in the self-sufficiency of Eastern and 
National. In selecting Northeast as the 
third certificated carrier to operate over 
the New York-Florida route, it was 
our judgment that the route would also 
eliminate Northeast’s current subsidy 

If the order is adopted, it will be 
the first time in Board history that all 
trunklines have operated free of sub- 
sidy. The action would deny North- 
east more than SI .5 million subsidy 
annually. 

The Board order calls for proceed- 
ings to establish a final mail rate for 
tlic airline and requires Northeast to 
show cause why subsidy should not be 
lifted. 

The carrier may challenge the order 
by filing an objection. A complete an- 
swer with supporting documents must 
be submitted to the Board by Feb. 27 
if Northeast wants to reserve its right 
to a hearing. During the route case, 
the CAB found that "Northeast’s new 
svstem will compare favorably with 
those of other medium size trunks 
now operating without subsidy, and ac- 
cordinglv. it could be reasonably an- 
ticipated that it will also achieve self- 

lt added that during the route case 
proceedings. Northeast estimated that, 
on the basis of 1956 operations, it 
would have realized a 9.5% return af- 
ter taxes from operations if it had had 
the Florida service. 

39 


CAA Says Commercial Aviaiion 
Will Dominate Transport Industry 


Washington— Civil Aeronautics Ad- 
ministration predicted last week that 
commercial aviation will soon dominate 
the U.S. transport industry. 

In a new booklet, "Civil Aviation 
and Federal Airways Forecast," the 
agency predicts a continued growth of 
every branch of air commerce and gen- 
eral aviation during the next 25 years 
and said "air commerce appears to be 
on the threshold of a new era of ex- 
pansion.” 

The booklet predicts that 1 1 S mil- 
lion domestic airline passengers will fly 
during 1970, 9s million by 1965 and 
66 million by 1960. Last year, sched- 
uled airlines carried 42 million pas- 
sengers domestically. 

CAA based its projections upon in- 
creases in the gross national product, 
national income, population and labor 
force. Growth factors considered in 
making the forecast were the large po- 
tential in number of air travelers, the 
general change of travel habits, down- 
ward trends in fare levels because of 
aircoach expansion and the introduc- 
tion of faster, more comfortable jets. 

In forecasting the future of interna- 
tional travel, the booklet noted the de- 
cline in fares and the inroads air travel 
made into ship travel during 1955 bv 
carrying 66% of all overseas travelers. 

U.S. scheduled airlines are expected 
to carry 11.5 million passengers by 
1970 as compared with 4 million in 
1956. The forecast says that by 1965 
total number of international pas- 
sengers will be S.9 million and 6.2 mil- 
lion by 1960. 

Air cargo is expected to climb from 
its 1956 level of 380 million ton-miles 
to 600-million ton-miles in 1960, one 
billion ton-miles in 1965 and 1.6 bil- 
lion ton-miles in 1970. 

The booklet says the trend in general 
aviation is toward rapid growth in busi- 
ness transportation, agricultural and in- 
dustrial applications and charters. 

It forecast that today's fleet of 62,000 



general aviation aircraft will increase 
to 69,500 aircraft flying 11.8 million 
hours in 1960, 89,000 planes living 
1 5.3 million hours in 1965 and 108.000 
flying 19.1 million hours in 1970. 

The booklet reports that business 
flying has been growing faster than any 
other branch of general aviation and 
will continue to lead the parade. In 
this category', hours to be flown by 
1970 are expected to reach 9.9 million. 

Instruction flying has declined since 
the boom year of 1957. but CAA fore- 
sees an expansion of this type of flying 
during the next few years. The booklet 
said it is conceivable that civil oper- 
ators may conduct flying training pro- 
grams at the college level as a source 
of pilots for the military. 

In 1955, instruction flying produced 
1.275,000 hours. This is expected to 
expand to 1.300,000 in 1960, 1,531.000 
in 1965 and 1,718,000 in 1970. 

A modest increase in pleasure flving 
is forecast, following a decline between 
194S and 1952. Now on the upward 
trend since 1952, pleasure flying is ex- 

E ccted to climb from almost two mil- 
on hours in 1955 to slightlv over 3.4 
million hours in 1970. 

Traffic forecasts indicate increase in 
the number of takeoffs and landings 
handled by CAA control towers from 
14.S million in 1956 to 22 million in 
1960. 30 million in 1965 and 35 mil- 
lion by 1970. 

New Spanish Airline 
To Start Operations 

Madrid— New Spanish domestic air- 
line. Trabajos Aercos y Enlaces S.A., is 
scheduled to begin operations in 
March. The company initially will use 
a fleet of five 16-passenger Twin Pio- 
neers and three 12-passcngcr Pcrcival 
Hunting Co. Presidents. 

Major objective of the new feeder 
line will be to provide service for 
American tourists in Spain. Arrange- 
ments have been made with tourist 
agencies for local ground transportation 
and sight-seeing facilities. TAE will op- 
erate scheduled and charter flights and 
will connect medium-sized cities not 
presently served by Iberia or Aviaco. 

Future plans of the company include 
foreign schedules from Spain to Biar- 
ritz, Paris, London and Lisbon. 

Two of the founders of the second 
largest Spanish airline, Aviacion v 
Comercio S.A. (Aviaco) arc the prime 
movers in setting up the new company 
which includes in its organizing bodv 
representatives of several established 
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Spanish tourist agencies and hotel or- 
ganizations. Names of the board mem- 
bers hare not vet been made public 
since final legal organization of the 
company will not be completed for 
several months. Authorization for the 
formation of the airline was given by 
the authorities on Oct. 17, 1956. 

Douglas Estimates 
Future Airline Needs 

London— Airlines of the world will 
require 5.900 turbojet and turboprop 
aircraft between now and 1970. 

That estimate of the market came 
this week from Lord Douglas, chairman 
of British European Airways, in the 
Brancker Memorial Lecture. 

In an analysis of the jet vs. turbo- 
prop controversy, the BEA chairman 
said the turboprop has a sound future 
in short and medium range sendee. He 
said its future in long-range operations 
may largely depend on whether it suc- 
ceeds in establishing itself in sendee 
before the big jets appear on the scene. 

He said the world's airlines will need 
between now and 1970: some 800 jets 
and 2.500 turboprops for short haul 
sendee. 700 jets and 800 turboprops 
for medium haul sendee, and 600 jets 
and 500 turboprops for long haul. 

‘Flexible Certificates’ 
Asked by Smathers 

Washington— Sen. George Smathers 
(D.-Fla.), a member of the Senate Com- 
merce Aviation Subcommittee, urged 
Civil Aeronautics Board last week to 
grant “flexible certificates” that would 
permit scheduled airlines to shift oper- 

In a letter to CAB Chairman James 
Durfee. Smathers also recommended 
that supplemental carriers be granted 
seasonal certificates to assist in handling 
peak traffic. 

The Senator said winter sendee into 
Florida is inadequate and added: 

“The heavy demand for Florida scrv- 
ice occurs at a different time of the vear 
than docs the heavy travel demand into 
the New England and far western areas. 
The air travel demand to Europe and 
Asia varies with the peak demand to 
Central and South America. The prob- 
lem of meeting peak air travel demands 
in various sections is. more or less, the 
problem of making it possible for total 
available air travel facilities to be utilized 
in the areas where the peak travel de- 
mand occurs during the different times 
of the year.” 

A flexible system, lie said, would avert 
an uneconomic solution under which 
air carriers have to maintain sufficient 
equipment to handle temporary heavy 
traffic on a year-around basis. 
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CAA Probes Airline Pilot Standards 


By Katherine Johnsen 

Wasington— "Nationwide study” of 
the qualifications of airline pilots has 
been started by the Civil Aeronautics 
Administration as a result of the crash 
of a Northeast Airlines plane after a 
takeoff from LaGuardia Airport involv- 
ing 101 passengers (AW Feb. 1 1 . p. 38). 

'Hi is was reported to the House Com- 
merce Aviation Subcommittee by CAA 
Administrator Janies Pyle, who ordered 
the investigation. He told House Com- 
merce Aviation Subcommittee that 
“the first thing that struck me” upon 
reading preliminary accounts of the 
Northeast crash was that the pilot of 
the plane had been involved in two pre- 
vious accidents. 

Subcommittee Chairman Rep. Orcn 
Harris (D.-Ark.) said he was concerned 
over whether the CAA is making ade- 
quate medical tests to determine physi- 
cal weaknesses which would create “an 
accident proclivity," 

An Air Line Pilots Assn, spokesman 
said last week that its subcommittee on 
professional standards has been working 
for over four years to improve pilot 
standards and has brought "numerous 
recommendations” to the attention of 
both the CAA and the Civil Aeronautics 
Board "which have not yet been acted 

The House hearings on the Northeast 
crash and the earlier collision in the Los 
Angeles area of an Air Force F-S9J 
fighter plane and a Douglas DC-7B. 
both on test flights, also indicates the 
mounting congressional concern over 
the problem of airspace allocation. 

Pvlc conceded that changes in the 
allocation of air space by the Air Co- 
ordinating Committee "are made 
slowly” since decisions must be by 
voluntary agreement of military and 
civil representatives. 

Rep. John Moss (D.-Calif.) said he is 
sceptical of “the efficiency of military 
utilization” of the large area of airspace 
it has blocked off from civil use. 

CAB Chairman James Durfee told 
the subcommittee that there has been 
little argument in ACC over military 
requests for air space since these arc 
presented as being "dictated by the 
national security." 

Durfee concurred with subcommittee 
members that matter “requires greater 
civilian attention.” 

CAA representatives told the con- 
gressmen that there arc over 4,600 mili- 
tary test flights daily in the U.S., and 
that in the Los Angeles area, alone, 
there arc upwards of 600 daily. Pyle said 
that the flights could not be diverted 
to ocean areas since “the whole Pacific 
Ocean has already been preempted by 
the military.” 


Subcommittee members also said 
they were concerned over whether air- 
lines may be risking safety to gain traf- 
fic. The Northeast plane which crashed 
after takeoff from LaGuardia was sched- 
uled to depart for Miami at 2:45 p.m. 
Testimony showed that between the 
scheduled takeoff time and the actual 
takeoff time of 6:01 p.m. approximately 
20 additional passengers boarded the 
plane. (The plane was still 1,863 lbs. 
below its weight authorization.) 

Afterwards. Rep. Harris said “there 
is no reason for herding a hundred peo- 
ple in on coach planes just as though 
they were animals-and treating them 
the same wav." 

Rep. Steven Dcrounian (R.-N. Y.) 
reported that at about 4:00 p.m. nu- 
merous passengers became "panicky" 
over the long wait, and that some 
wanted to leave the plane but were not 
permitted to do so. Rep. Harris said 
that, if this were so, "the denial of the 
right of passengers to get off . . . 
amounted to false imprisonment." 
CAA representatives also said Nortli- 
" night be subject to liability” if 
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Rep. Dcrounian said one witness to 
the crash, who has volunteered to tes- 
tify under oath, gave this account: 

At 2:15 p.m., the prospective wit- 
ness arrived at the airport with his 
family, and the family boarded the 
plane. Snow was being swept off the 

At 3:15, lie was informed by an air- 
line employee that "they are waiting 
for another plane from Boston" to 
make the flight to Miami. 

At 4:00 p.m., lie demanded that his 
wife and children be taken off the 
plane and was told that the aircraft 
“would leave in a few minutes.” 

At 4:45, the plane was taken t 
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At 5:25, he insisted again that 
his family be allowed to leave the plane 
and was told that it was "in flight." 
lie said lie learned of the crash, which 
occurred shortly after 6 p.m., over his 
car radio while en route home. 

Rep. Harris said that, because of its 
equipment problem. Northeast was 
under pressure to keep its aircraft “con- 
tinuously in operation.” At present, 
Northeast has one DC-6B. in addition 
to the DC-6A which crashed near La- 
Guardia. with which to maintain its 
New York- Washington schedule. It is 
scheduled to receive nine additional 
DC-6Bs by the end of September and 
five Bristol Britannia turboprop trans- 
ports during October and November. 

Other developments at the hearings 
on the two plane crashes were: 

• CAB Chairman Durfee said the main 


purpose of a new CAB regulation of 
Feb. 1 (AW Feb. 11, p. 38), spelling 
out stringent requirements for test 
flights over densely populated areas was 
publicity. Durfee said newspaper ac- 
counts of the California collision of the 
F-89J and the DC-7B failed to make 
“any reference to the fact that there 
were any existing rules whatever" gov- 
erning test flights over populated areas. 
He added: 

“This left the implication that the 
Board and CAA had been completely 
oblivious to this problem. The purpose 
of the Feb. 1 release was primarily to 
dispel any such idea. . . ." 

• Subcommittee members discounted 
present methods of establishing restric- 
tions over densely populated areas. 
CAA representatives testified that, al- 
though the DC-7B fell into a densely 
populated area, the collision might have 
occurred five miles outside the densely 
populated area. Rep. Robert Hale 
(R.-Me.) and other subcommittee mem- 
bers said the important factor is not 
the point at which a collision might 
occur in the air but the ground area 
that it might subject to damage. 

• Rep. Harris criticized both the CAA 
and CAB for “a tendency to avoid fix- 
ing definite responsibility .... CAA 
and CAB are afraid they arc going to 
hurt the feelings of someone and there- 
fore endeavor to work around and finally 
come up with no fixed responsibility 
for anything.” 

CPA’s DC-6Bs to 
Have Three Classes 

Montreal— Canadian Pacific Airlines’ 
transpolar DC-6Bs will Ire flying in 
triple-class configuration after April 1. 
Two new classes of fares— standard first- 
class and deluxe— arc scheduled to go 
into effect at that time, and tourist 
passengers also will be accommodated 
on the mixed flights. 

Seating stile will distinguish between 
the standard first-class passenger, whose 
new Vancouver- Paris one-way fare will 
be S573.70 instead of the present 
$6 13.70. and the deluxe passenger, 
whose fare will be S623.70. Deluxe 
seats will recline fully and be fitted with 
leg rests, while standard first-class seats 
will recline 45 degrees and be without 
leg rests. 

The airplanes will be laid out with 
14 first-class seats aft. divided approxi- 
mately six deluxe and eight standard 
first, in pairs. The planes carry 42 
tourist passengers, plus either four ad- 
ditional tourists or two additional stand- 
ard first-class passengers in small forward 
compartments. Berths also will be avail- 
able on the mixed aircraft. 
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Important news for all corporate and private flyers... 


A new development 

for all types of aircraft engines 


Here's a new detergent-type oil for alltypes 
of aircraft engines — whether they’re horizontally op- 
posed, inline or radial! It keeps all kinds of aircraft 
engines cleaner than was ever possible before with 
non-detergent oils . . . without developing any unde- 
sirable side effects. 

The secret? New Gulfpride Aviation Series D 
combines Gulf’s exclusive Alchlor Refining with a 
remarkable new "detergent additive.” 

Cleaner engines 

Experience in all kinds of service proves New Series D 
greatly reduces carbon, coke and varnish collection 
around rings and valve stems. Eliminates harmful 
deposits in the combustion chambers. 

More hours between overhauls 

New Series D offers you an unusually tough lubri- 
cation film, too. Cuts down wear on engine parts sub- 
stantially. The result? Far lower operating and main- 
tenance costs! Safer engine performance! Why not 
try it and see for yourself? 


fJwJ 
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for aircraft 
and 

non- aircraft use 


The small gas turbine engine — whether 
powering vehicles, small aircraft, drones, 
helicopters or missiles — is rapidly develop- 
ing into an efficient and trouble-free source 
of power. Its bantam weight makes it ideal 
as auxiliary power ... for thrust assists in 
aircraft applications . . . and for such func- 
tions as control of the “boundary layer” 
(friction-held air on the wing surfaces of 
high speed aircraft). 

At Curtiss-Wright’s Turbomotor Divi- 
sion — which has augmented operations with 
new modern facilities at Princeton, New 
Jersey — engineers are expanding the poten- 
tials of turbo power, developing engines 
for both aircraft and non-aircraft uses. 
Their answers are contributing to the over- 
all advancement of the science of propul- 
sion . . . continuing Curtiss-Wright’s leader- 
ship in every major airpower category of 
today and of the future. 




SHORTLINES 


► Acr Lingus will add nearly 1.700 miles 
to its routes this summer when new 
schedules link Dublin with Dusseldorf. 
Brussels, Frankfurt. Zurich and Rome. 
The Irish airline will operate its new 
services with Viscount aircraft. 

► Slick Airways flew 49.445,000 revenue 
ton-miles of cargo in 1956. Airline's 
January 1957 total of 4.575.148 revenue 
ton-miles represents a 45% increase 
over last January’s figure. 

► Boom in Barbados is reported by 
British Overseas Airways Corp. and 
British West Indian Airways, whose 
joint service between New York and the 
Caribbean resort experienced a 68% 
increase last month over the same 
month in 1956. 

► Friendship for Australia has been 
ordered by Dept, of Civil Aviation for 
flight checking of navigation aids and 
airline pilots. The Fokker F-27 is sched- 
uled for July 1959 delivery. 

► Mohawk Airlines carried 28,507 pas- 
sengers last month, 29.8% more than in 
January 1956. 

► Trans World Airlines estimates 1,500 
passengers a week will fly the West 
Coast-Europe polar route by 1958. . . . 
TWA is asking CAB to reverse exam- 
iner's recommendation that the airline 
be denied Seattle and Portland service 
on the route. Examiner recommended 
Los Angeles and San Francisco for 
TWA. 

► Panagra is catering to the younger set 
with special meals for 5-to- 12-year-olds 
on first-class flights. . . . Specialties in- 
clude hamburgers and milk instead of 
hors d’oeuvres and champagne. 

►Chicago Helicopter Airways carried 
1,043 passengers last month. Carrier 
flew 1,919 customers during first ten 
weeks of passenger operation, inaugu- 
rated Nov. 12. 

► Canada will spend S3S.3 18.000 on air- 
port construction jobs in the fiscal year 
beginning April 1. Biggest projects are 
at Montreal, Ottawa, Edmonton. Hali- 
fax, Gander, Winnipeg, Yellowknife, 
Aklavik and Williams Lake. 

► Meteor Air Transport, Inc., is buying 
two DC-4s and two C-46s from the Los 
Angeles Air Service for its passenger 
and cargo charter fleet. 

► Danish Prince Axel, Prime Minister 
H. C. Hansen, will be aboard Scandi- 
navian Airlines System’s inaugural 


AIRLINE OBSERVER 

► Outlook is dim for any rein this year on the dwindling profit margins 
of the airlines. Expenses continue to climb, and a fuel tax increase to quiet 
growing demands for higher user charges may be introduced in Congress, 
adding to mounting costs that already are outstripping gross revenue gains. 
A fare raise is not likely until after the general passenger fare investigation 
is completed by the Civil Aeronautics Board despite a recent request by 
two trunklines for a six percent hike in fares (AW Feb. 11, p. 43). Pur- 
chases of new equipment will call for new financing at higher interest rates 
and the withholding of earnings, since fast amortization of new equipment 
for defense purposes probably will not be approved. 

► Canadian airlines want to hold fare rates at tlieir current level but fear 
that any raise by U. S. earners will force a similar increase by the Canadian 
companies. Trans-Canada President Gordon McGregor says: “The econ- 
omies resulting from increased volume will offset the steadily rising labor 
and material costs.” 

► Watch for a major sales breakthrough on the Convair 880 jet transport 
within the next 60 days. Domestic, European and Latin American airlines 
are involved. 

► Russia continues to donate transport aircraft to leaders of Asian nations 
in a move to spread Soviet influence and promote the sale of Russian air- 
craft in the Middle and Far East. Latest recipient of a luxury-type 11-14 
is President Sukarno of Indonesia. Il-14s have been donated to Indian 
Prime Minister Pandit Nehru, Burmese Prime Minister U Nu and King 
Mohammed Zahir Shah of Afghanistan. 

► Northwest Airlines is replacing web-cotton seat belts with nylon belts on 
an attrition basis. Program will take about one year. New belts were 
chosen because of their durability, strength and ability to retain original 
color and gloss. 

► Domestic airlines recently opened five Joint Airlines Military Traffic 
Offices at military installations to bring the total of such units to 61. Last 
year, these offices handled more than 390,000 passengers. 

► Grover Loening, a director of Fairchild Engine and Airplane Corp., esti- 
mates that a 350 mph. cargo plane with a 35 mph. landing speed and a 
20,000-lb. payload could be built in quantity' and retail at about 5300,000 
each. Such an aircraft, he says, would put motor transport industry "out 
of business at its own price.” 

► Western Air Lines has lost its motion in the general passenger fare 
investigation to quash a Civil Aeronautics Board subpoena directing it to 
produce studies and documents in support of loan agreements or com- 


► Civil Aeronautics Administration has let contracts for S36.5 million and 
is presently negotiating another S7.5 million of the 575 million appropriated 
for air navigation and electronic aids in Fiscal 1957. 

► Postmaster General Arthur Suinmcrfield has called for an increase in 
postage rates to offset a postal deficit estimated at 5651 million for Fiscal' 
1958. Deficit may be even higher if the railroads' request for a 5150 million 
increase in mail hauling charges is granted. Summerficld says other costs 
such as employe fringe benefits, pay raises and modernization of facilities 
could soon bring postal deficit to one billion dollars a year. 

► Airline flying time between New York and Florida will be extended as a 
result of pilots' decision to follow coastal routes rather than the over- 
water cut-off corridor between Wilmington. N. C. and West Palm Beach. 
Pilots are wary of interceptor activity outside the corridor and claim air 
navigation facilities are not accurate enough to prevent unintentional wan- 
dering from the narrow band of unrestricted air space allotted to the 
airlines. 
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. . . and | AVIEIi] gages made sure 

they had the fuel to do it! 


Around the world in 45 hours at altitudes of 5 to 
10 miles! To America and the rest of the world this 
was history in the making ... a dramatic demonstra- 
tion of the ability of our Air Force to strike any target 

And it was still another demonstration of the supe- 
rior dependability of Avien Fuel Management Sys- 
tems under the most rigorous service conditions. 
Standard equipment on the B52's ... as well as in the 
IFR system of the KC97‘s that refueled them in flight 
... the Avien fuel gages provided the mission's crews 
with assured control of fuel supplies throughout the 
24,000-mile flight. 

Wherever modern flight is thrusting toward new 
frontiers, Avien instrument systems are serving im- 


portant jobs . . . providing the accuracy and reliability 
demanded by today's and tomorrow's aircraft. 

Today Avien Fuel Gages, Engine Temperature 
Gages, and Fuel Flowmeters are in service on some 
80 types of Air Force and Navy planes. Other Avien 
instruments will soon be operational on advanced air- 
craft now moving into production. 

Whether for global bombers, Mach 2 fighters or 
missiles, the chances are that Avien's experience in 
designing and building precision instrument systems 
can help you meet the most critical requirements for 
control and measurement of fuel quantity, fuel flow 
or engine temperatures. Why not talk over your re- 
requirements with your Avien representative? Avien, 
Inc., 58-15 Northern Blvd., Woodside 77, N. Y. 

--■'■/Pis/e/v 

58.15 NORTHERN BOULEVARD 
WOODSIDE 77. NEW YORK 


Enropc-Japan transpolar flight leaving 
Copenhagen Feb. 24. 

► Pacific Northern Airlines dedicated 
its new passenger terminal building at 
Cordova, Alaska, last week, which also 
saw the inauguration of twice weeklv 
DC-3 service to Dillingham. 

► Direct air service between Melbourne. 
Australia, and Auckland, New Zealand, 
was started early this month by Tasntan 
Empire Airways Limited (TEAL). 

► Panagra reports an increase of 51% 
in its air cargo operations over 1955. 
Airline flew 3,966,900 revenue cargo 
ton-miles over routes in seven South 
American countries compared to 2,634,- 
100 in 1955. 

► TWA will consolidate crew training 
in the former Robert Keith Furniture 
Building in downtown Kansas City by 
late spring. Training will include latest 
flight simulators. 

► American Airlines customers can now 
get tickets and reservations through 
Southern Pacific offices in 200 western 
communities formerly without AA rep- 
resentation. Railroad effected a similar 
agreement with United Air Lines last 
fall. 

► Lufthansa will add two routes to its 
European services: Frankfurt-Stuttgart- 
Zurich daily effective April 14. and 
Frankfurt-Munich-Vienna daily effec- 
tive April 28. Convair 440 Metro- 
politans will be used on both runs. 

Senate Confirms Pyle. 
New Deputy Named 

Washington— The Senate last week 
confirmed the nomination of James T. 
Pyle as Administrator of Civil Aero- 
nautics by a unanimous voice vote. 
Pyle already had been confirmed bv the 
Senate Commerce Committee'. After 
his official confirmation, Pyle an- 
nounced the appointment of William 
B. Davis as deputy administrator. Davis 
has been director of the CAA office of 
flight operations and airworthiness and 
its predecessor office of aviation safety 
since November 1955. 

East Germany Builds 
Soviet 11-14 Transport 

Bonn— The East German aircraft in- 
dustry will show their first product that 
has been built on license— the Soviet 
transport and passenger plane, the 11-14 
—at the Leipzig Fair March 3-14. It has 
room for 26 passengers. It is said that 
the East German aircraft industry is al- 
ready working on construction of a jet 
passenger-plane. 



COCKPIT 

VIEWPOINT 


The Airport Problem 

For some years the Washington, D. C. area, comprising Maryland, Virginia 
and the District of Columbia, has been in the midst of an airport battle. 
Except for the fact that the controversy is in the nation's capital, and is 
therefore argued in Congress and various government departments, the 
events arc typical of most metropolitan areas. There are people who want 
a new airport, people who don’t and many who want it someplace else. 

The whole thing started for the usual reason— overcrowding at National 
Airport. Can you name a major field that isn’t? The other reason was that 
National is too small for large jet operations and cannot be expanded. So 
the search was on. 


Best Site in Maryland 

Topographically the best site was in Maryland— on the site occupied by 
Andrews Air Force Base. The use of Baltimore's Friendship Airport was 
considered too distant to adequately serve the capital. The only other 
possibility was in Virginia, at a crossroads called Burke, and the government 
began the land buying. 

For a number of reasons the acquisition of the required 4,500-odd acres 
has so far amounted to about one-tenth of this figure in scattered parcels. 
And there it sits while the matter continues in debate. If all controversy 
ended tomorrow it would still take many years to place a useable field at 
Burke. Meanwhile the Citizens Committee For Burke, and the Citizens 
Committee Against Burke, and all the other committees up through Con- 
gress seem to be getting further from agreement. Now what? 

It seems that aviation has reached a point where it must pull together 
as a single working group. Not only for preserving airports but to promote 
all aeronautical things. Individually the various aviation organizations have 
appeared before such bodies as the Airport Use Committee, the President’s 
Air Facilities Planning Group, etc. and each has put forth its case. But 
that seems to be the trouble. Each group apparently spends most of its time 
rebutting the arguments and plans of others and no one makes much head- 
way. A united effort might accomplish more. 

People inside aviation sometimes take the business too much for granted 
and tend to forget that it must be "cold." The public may not view an 
airport with quite the same reverence that a pilot does. Average citizens 
may balk at the prospect of "dangerous overcrowded conditions" and the 
"noise nuisance" being built in his section of town. 

Aviation Segments All Vital 

There is little sense in trying to rate one branch of flying above another. 
Each type, airline, business, military and private is a vitaf part of the air 
power and economy of the country. Each has its own requirements besides 
having many mutual problems. And each area of the country should have 
adequate facilities for each group. Sometimes these facilities can be shared, 
sometimes they should be separate and distinct, sometimes multiple facili- 
ties must be provided. 

Our present airport situation is almost as bad as our traffic control. Many 
metropolitan areas are practically devoid of suitable fields for private flyers. 
The two busiest airline terminals in the world arc also two of the worst. 
Lots of business pilots have to contend with 3,000 ft. mud strips and I 
rather imagine the military people are not too happy about some of their 

There is one great common bond between these groups— all must share 
the same airspace. Is it not possible to obtain more mutual effort— not only 
on airports— but on all aeronautical matters? Continuing to fight divided 
only prolongs the agony. 
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makes possible the ideal medium-range jetliner 



SCHEDULED TO ENTER COMMERCIAL SERVICE IN 
1960, the General Electric CJ-805 will have a guaran- 
teed maximum parts cost of $22/flying hr/engine in 
fleet operation* First applications: TWA and Delta 
Air Lines' new fleets of Convair Model 880's. 


General Electric CJ-805 
Simplifies Jet Transport 
Maintenance Six Ways 


Swift, low-cost engine maintenance — essential to better 
customer service and greater airline profits — is provided with 
General Electric’s new CJ-805. Based on J47 experience, 
it is estimated the CJ-805 will require only 750 man-hours 
to overhaul; .5 man-hours of line maintenance per engine 
flying hour. The engine has six key design features that 



Industries Sales Office. General Electric Company, Cincin- 
nati IS, Ohio. 2)7-» 



G.E. has produced more than 31,000 turbojets. 



Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 






Bogota's New International Airport 
Will Be Ready in Late 1958 


Bogota-Bogota's new International 
Airport is scheduled to be ready for 
traffic in the second half of 195S. It 
will be able to handle the heaviest 
equipment in the air, be it Douglas 
DC-8, Boeing 707, or whatever. 

Colombia has set its pride in getting 
the very best for its capital which lies 
on the direct line from New York to 
Buenos Aires. 

The airport, only about 10 minutes' 
driving time from the central part of 
Bogota, has been designed by Empresa 
Colombiana de Aerodromes, an autono- 
mous government agency. The Colom- 
bian engineering firm Pardo Rcstrepo & 
Santamaria started laying concrete 
pavement on the runway at the end of 
last month. 

Empresa Colombiana dc Acrodromos 
(ECA) is under the direction of Colonel 
Jorge Tellez, the chief engineer is Her- 
nando Garcia Lasso and chief of de- 
sign, Ernesto Sarria. Technical assist- 
ance is given by Dr. Pietro Vigna of 
Civil Aeronautics Administration, Air- 
port Division, Washington, under an 
1CA contract. 

The field has been located in such a 
way that it can be used in any weather, 
but at this altitude, 8,600 feet above sea 
level, maximum weight for DC-S and 
707 aircraft will be a gross' load of 270,- 
000 lbs. 

The airfield is eight miles west of 


Bogota between l-’ontibon and Enga- 
tiva communities and will be reached 
over a new highway under construction 
that will be almost 200 ft. wide. 

Onlv one runway will be constructed 
for the time being. A second one is. 
however, in the design stage on the 
other side of the terminal building, ex- 
actly symmetrical to the one under 
construction. 

The runway is 8,800 meters (12,850 
ft.) long and 60 meters (200 ft.) wide. 
The taxiway of the same length as the 
runway, but with the additional taxi- 
ways to the runway totaling 4.000 
meters (18,120 ft. I long is 80 meters 
( 1 00 ft.) wide and runway and taxiway 
have a clearance from the central axis 
of 210 meters (700 ft.). The warming 
platform at both ends of the runway 
measures 1 5,000 sq. meters and is large 
enough for eight Super Connies warm- 
ing up at one time. 

Runway Surface 

Surfacing of the runway is done with 
concrete that has a thickness of 18 in. 
at both ends of the runwav for a length 
of 250 meters (880 ft.). Tire rest of the 
runway has a concrete capping of 11 in. 
The surface consists of 20 ft. x 20 ft. 
slabs with expansion joints each 1.800 
ft. The surfacing of the taxiwav consists 
also of concrete slabs 1 8 in. thick with 
the same disposition of joints. The sur- 


face of the apron also consists of 1 8 in. 
thick concrete and covers an area of 
280,000 sq. meters. 

Drainage of the field required open 
ditches 80,000 yards long with culverts 
of diameters of 60 in. and 72 in. The 
underground drainage extends over a 
length of 20.000 ft. There arc 89 
catch basins installed. The runway and 
taxiways as well as the apron arc built 
on a 'water-bound macadam base of 
16 in. thickness. 

Terminal Layout 

The passenger terminal has been de- 
signed in its general layout by Steward 
&• Skinner. Architects. Miami, Florida, 
structural design and mechanical engi- 
neering were done by the Bogota firm 
o! Cuellar Serrano Gomez & Cia. Ltd. 
The tender for the construction of the 
building is still open. The total floor 
area of the building measures 82,000 sq. 
meters. It is provided with fingers 160 
meters (580 ft.) long that will allow 16 
aircraft to be stationed there at a time. 
The cargo terminal has a floor area of 
2,500 sq. meters. 

There will be three large hangars: 
one for 2 DC-Ss and another for smaller 
aircraft owned by Avianca, Colombia's 
largest carrier. Other carriers have not 
vet decided on their requirements. The 
third hangar will be used by the gov- 
ernment for its own aircraft. 

The new airport will be provided 
with complete navigation facilities: 
ILS and radar. High intensity lighting 
will be used for flic runwav. the ap- 
proaches and taxiways will use standard 
lighting. 



San Juan Airport Expansion 


Only a year and a half old, San Juan International Airport in Puerto Rico will be expanded to provide a nin-up apron for jet takeoffs, 
50% increase in passenger arrival area and cargo buildings, installation of four additional outbound loading positions, and widening of taxi- 
ways. Airport hotel, large white building in center of picture, will double its capacity by May 1. when it will have 55 rooms. Terminal 
facilities are on bottom floors of hotel. The airport, a $15 million construction, handled 686,511 tourists and businessmen in Fiscal 
1956, an increase of 30% over Fiscal 1955. Government estimates air cargo shipment rate of increase about 12% over last year. 
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Caravelle on Takeoff 


Caravelle French twin-jet shown here on takeoff will tour three North American countries this spring in attempt to find additional custom- 
ers. Scheduled to begin in April, flights will be made to about 16 U. S. cities and Air Force liases, will follow airline routes. Prototype 
Caravelle has logged 1.000 hours, according lo Sud-Est Aviation. Only Air France so far has ordered the 470-inph. plane, with commitment 
for 12 aircraft and option on 12 more. Sud-Est and Oucst Aviab'on plan merger March 1 (AW Jan. 14, p. 28) under name of Sud Avia- 
tion. Manufacturer claims scat-mile cost of 1.25 cents on medium-range routes for the 80 passenger turbojet. 


Czechs Reveal New 
Details on Aero-45 

Czechoslovakia’s twin-engine, four- 
place Aero-45 is being assigned a jack- 
of-all-tradcs role in Russia’s European 
satellite empire. 

Wearing either civil or military 
markings, the low-wing, metal mono- 
plane is turning up with increased 
frequency at Iron Curtain airports. 
Besides widespread use as an air taxi, 
the craft is employed on short-haul 
cargo-mail runs and as a trainer. 

The Aero-45 is powered by two 
Walter Minor four-cylinder engines 
with rated capacities of 105 hp. at 
2,500 rpm. 

Cruise rating for the engine is 80 
hp. at 2,300 rpm. 

The aircraft can be equipped with 
wheels, floats or skis for operation in 
any part of Eastern Europe. While 
ordinarily carrying a pilot and three 
passengers, the passenger seats arc easily 
removable to provide additional cargo 

With seats in place, the baggage com- 
partment volume is 13.8 cu. ft. 

Official performance figures for the 
Aero-45, long withheld by Communist 
censorship, reveal that with a gross 
weight of 3,087 lb., a 911-lb. payload 
and 313 lb. of fuel the ship has a normal 
range of 528 miles. 

Maximum range with a gross weight 
of 3,307 lb., an 878-lb. payload and 534 
lb. of fuel is 931 mi. 

Fuel consumption at cruising speed 
"doesn’t exceed 20.5 liters per 100 
kilometers of flight” (approximately 


11.5 miles per gallon), according to 
Communist reports. 

With a 3,087-lb. gross, the Aero-45 
has a top speed of 177 mph. Cruising 
speed is 152 mph., and landing speed 
is just under 50 mph. Practical ceiling 
is about 18,700 ft., with an altitude of 
4,920 ft. possible on one engine. Rate 
of climb is 984 ft. per minute. Takeoff 
run is 640 ft.; and landing run, using 
flaps and brakes, is 623 ft. 

Dimensions for the Aero-45 arc: 
wing span 40 ft. 4 in., height 7 ft. 6 in.. 
and length 24 ft. 7 in. The cabin is 
74 in. by 44 in. by 46 in. The left side 
of the clear canopy swing upward. 


Ethiopian Uses Loan 
To Buy Two DC-6s 

Cairo, Egypt— Ethiopian Airlines has 
announced the purchase of two Douglas 
DC-6B airliners and the option to buy 
a third. 

The new aircraft will be delivered in 
the spring of 1958. 

Purchase of the planes was financed 
as part of a §24 million credit estab- 
lished by the Export-Import Bank of 
Washington to foster expansion of 
Ethiopian aviation. 

Ethiopian Airlines, owned by the 



KLM Pioneer 


One of three Scottish Aviation Twin Pioneers ordered by KLM Royal Dutch Airlines for 
its New Guinea subsidiary shown in new paint scheme. Proper name of subsidiary is 
Ncderlands Nicwuw Guinea Luclivaart Maatscliappij, N. V. de Kroonduif, only latter 
part of which is used on the aircraft. The 16-passenger twin-engined airplane is capable 
of 100 yard takeoffs. 
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at Los Angeles International Airport, is believed first such unit of its kind. Four buttons 
can be seen between hands of lack Lowe, ramp supervisor at Los Angeles airport, which 
actuate electric motors providing speed of two miles an hour; raise or lower stairway plat- 
form to desired height. 


The design of equipment 
should cover all factors — and 
one of the most important is 
the lubrication. Complete the 
design with a lubricant engi- 
neered by Anderol to meet 
the special demands of the 
product: 

A Temperature Range 
A Corrosion Resistance 
A Load Capacity 
A Rust Protection 
A Lifetime Lubrication 

A 

Regardless of volume or require- 
Anderol synthetic lubricant to do 

WRITE TODAY: 

For samples, complete data. 

Our laboratories are at your 
service. Write Dept. 18. 


Ethiopian government, is managed and 
operated by Trans World Airlines. 

The funds will be used in this way: 
to purchase latest type aircraft and im- 
prove maintenance and operations fa- 
cilities; extend runways and install 
lighting at Addis Ababa Airport and 
improve Ethiopia’s 22 other airports; 
survey establishment of additional air- 
ports; study possible use of helicopters 

EAL’s new DC-6B airliners will oper- 
ate on routes between Athens, Addis 
Ababa, and Nairobi. They arc designed 
to carry both tourist and first-class pas- 

Interiors of the aircraft will be in 
futuristic styling. 

The DC-6Bs will joint EAL's fleet 
that consists of DC-js and three Con- 
vair 240 aircraft. 


Canadian Firm to 
Make Simulator 

Montreal— Canadian Aviation Elec- 
tronics Ltd., Montreal, has received an 
order to manufacture a CAE DC-6B 
flight simulator for Canadian Pacific Air- 

It is the first full simulator to be 
contracted for by a Canadian airline, 
and the first commercial model to be 
built in Canada. 

Tins commercial contract— under- 
stood to be for S755,000-follows com- 
pletion by CAE of the CF-100 flight 
and weapons systems simulator proto- 
type for the Royal Canadian Air Force, 
flic latter order represented the largest 
single electronics development contract 
let by the Canadian government. The 




Push Buffon Control 
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Observe the resourceful little prickly pear cactus. Tempting, green 
and juicy, it blossoms unmolested and thrives uneaten on the hungry, 
arid desert, because it has the good sense to be prickly first and 
succulent second. Some say you must eat or be eaten in this world. 

There is a third way to live. Keep some stickers showing and you, 
too, can take time to grow flowers. Republic makes a very efficient 
brand of stickers . . . they're called THUNDER-CRAFT. 


lift '1 MM A 


West Germany orders 
26 H-21 helicopters 


With its order for 26 H-21 helicopters West Germany became 
the fourth NATO nation to acknowledge the ability of Vertol's 
Work Horse to do the heavy lifting and hauling that cannot be 
accomplished by any other vehicle. 



for its defense forces 



The H-21 or its civilian counterpart, the Vertol Model 43, can lift 
20 men or 2% tons of oargo. It is the only available helicopter 
capable of towing land or sea vehicles safely and satisfactorily. 
Tandem rotors eliminate problems of load placement because of 
the large permissible travel from the center of gravity. 


VEfyTOL 


■ \J Qitcl&fjt (^otpotution- 


MOBTON, PENNSYLVANIA 


first of eleven production models of the 
simulator is at present undergoing ac- 
ceptance tests. 

Working from basic Curtiss-Wright 
patents, CAE’s development group 
achieved a new order in precision simu- 
lation, especially as regards radar fire 
control, the automatic firing system 
which controls the armament of the 
CF-100. 

This achievement of CAE— as a 
whollv-Canadian-owncd company in a 
new and intricate field of electronic en- 
gineering— has permitted CPA to place 
the DC-6B simulator order with a Ca- 
nadian simulator facility. 

Construction of the CPA simulator 
will take place in CAE’s 130,000 sq. ft. 
main plant on Cote de Liessc Road in 
Montreal. 

It is to be installed in a special train- 
ing center at CPA's Vancouver Airport 
headquarters and will allow for a 50% 
increase in effective training time for 
all CPA flight crews. 

Japan Airlines Plans 
Route Expansion 

San Francisco— Within ten years 
Japan Air Lines intends to expand its 
present international routes from Bang- 
kok-San Francisco run to a network 
circling the globe. 

Yoshito Kojima, vice president of 
JAL’s American region, says an exten- 
sive study is underway to determine 
specific personnel and equipment re- 
quirements and to plot organizational 
and logistical needs. 

The plans include Douglas DC-8 jet 
transports, used in combination with 
DC-7Cs, DC-6Bs and DC-4s. Thirty- 
three airplanes, more than double JAL’s 
present fleet, will be used. 

First step of the ten-year plan will 
be to increase the number of trans- 
pacific flights from four to five this 
spring. Inauguration of DC-7C sendee 
will begin early in 1958, with trans- 
pacific flights being increased to six to 
include Los Angeles. 

Sabena Buys Cessnas, 
Burmese Get Model 180s 

Wichita— Eight twin-engine Cessna 
310s will be delivered to Sabena Belgian 
Air Lines later this year. Five of the 
light twins will be used by the parent 
company in Brussels as instrument 
trainers; the remaining three are going 
to the Belgian Congo for Sabena’s affi- 
liate. Sobclair. equipped to handle 
stretchers, cargo and personnel. 

Ten single-engine Model 180s are 
being shipped to the Burmese Air Force 
for utilization in patrol, liaison and ob- 

Value of the contract exceeded 
5250,000. 


Cessna notes that this is the first 
order by the Burmese government for 
U. S.-manufacturcd aircraft, previous 
purchases being made through the 
United Kingdom. 

German Lufthansa 
Orders Metropolitans 

Cologne— Lufthansa plans immediate 
expansion of its medium-range fleet. 

In addition to two Convair 440 
Metropolitans about to be delivered, 
a further three aircraft of this tvpc have 
been ordered for delivery late this sum- 


In addition existing option on the 
two additional Vickers Viscount 
810Ds has been taken up, increasing 
the total number of turbo-prop air- 
planes ordered to nine. 

'This means that our medium-range 
fleet, at present numbering only 4 Con- 
vairs, will reach a total of 18 units by 
about the end of next year", said Hans 
M. Bongers, Lufthansa president. 
“Lufthansa will use these additional 
airplanes to establish new routes within 
Europe, including sendees to Vienna, 
Zurich and Rome, to improve its do- 
mestic German network, and to open 
up new areas in the Near and Middle 
East. 
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Rebat . . . First Choice of Men Who Build, 
Own, Fly, and Service Aircraft 


More than 25 years of proven service in the aviation 
industry have made Rebat Aircraft Batteries pre- 
ferred as original and replacement equipment. 
Rebat is chosen for more makes of personal, busi- 
ness and industrial planes than all other makes 
combined. And there’s a reason! 

Rigid adherence to the highest quality standards, 
quality workmanship, and engineering leadership 
all contribute to this outstanding preference. 


An example of Rebat engineering leadership is the 
achievement of improved battery performance in 
all types of service conditions with a decrease in 
battery weight. 

Rebat Aircraft Batteries are available in a com- 
plete range of types and sizes for every commercial, 
personal and business airplane installation. Ask for 
Rebat Batteries at airports in the United States, 
Canada, and foreign countries. 


READING BATTERIES DIVISION 

THE ELECTRIC AUTO-LITE COMPANY 

READING. PENNSYLVANIA. U.S.A. 
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Single Sideband Appears Victor 
For Airline HF Communications 


By Philip J. Klass 

Washington— Single sideband appears 
to have won out over General Electric’s 
new synchronous detection as the fu- 
ture airline replacement for existing 
amplitude modulation (AM) in long- 
range high-frequency communications. 
However, the GE system still is a strong 
contender for military use. 

Failure to win airline support for 
synchronous detection at the recent 
symposium-debate, sponsored by Aero- 
nautical Radio, Inc., and attended by 
nearly 500 airline, military, industry and 
government representatives, resulted 
from the air carriers’ primary interest in 
spectrum economy. 

While the GE system offers improved 
performance over present AM. its use 
of two sidebands (AW Oct. 15. 1956. 
p. 81) provides no more channels than 
existing AM whereas single sideband 
may provide up to twice as many chan- 
nels. according to its supporters. The 
specific channel gain which SSB can 
provide in aeronautical air-ground com- 
munications was one of the most hotly 
contested questions at the Arinc mcet- 
in g- 

Thc question involves many factors, 
including the amount of suppression of 
the unused sideband relative to the 
strength of a weak desired signal at the 
same frequency, as well as the channel 
allocation arrangement used. 

Lack of extensive operating experi- 
ence in aeronautical communications 
with any of the systems under discus- 
sion made evaluation of conflicting 
claims difficult if not impossible. When 
panel members attempted to extrapo- 
late from results obtained in mobile or 
point-to-point SSB communications, the 
conclusions were usually conflicting. 

Rome Air Development Center hopes 
to resolve some of these questions this 
spring. RADC is installing both SSB 
and synchronous detection equipment 
in a C-131 for side-by-side evaluation 
tests, a spokesman told Aviation 
Week. 

Data Transmission 

GE’s Dr. Costas countered claims of 
a possible 2:1 spectrum economy using 
SSB by pointing out that a 10:1 or 100:1 
channel saving could be achieved by 
the use of special speech processing 
and data transmission instead of pres- 
ently used voice. Costas claimed that 
pulse coded communication was diffi- 


cult if not impossible for suppressed car- 
rier single sideband because of its in- 
ability to handle square waves without 
serious distortion. However, double 
sideband synchronous detection could 
handle data transmission without such 
troubles, Costas said. 

The only alternative is for SSB to 
transmit data using sub-carriers, but this 
approach requires twice as much spec- 
trum as would be required for data 
transmission by synchronous detection. 

Support for Costas on this claim came 
from panel member Leonard Kahn, 
whose compatible single sideband svs- 
tem (CSSB). which uses one specially 
processed sideband plus a carrier, is 
able to handle data transmission with- 
out difficulty according to Kahn. 

E. W. Pappcnfus of Collins Radio 
Co., speaking for suppressed carrier 
SSB, denied that the system was un- 
able to handle data transmission. Al- 
though admitting that SSB could not 
accommodate square wave pulses with 
short rise time without creating high 
power peaks. Pappcnfus said that this 
ripe of pulse was not suitable anvwav 
beeause of propagation problems in the 
high frequency region. Instead lie sug- 
gested use of specially shaped pulses 
which could be accommodated bv SSB. 

Further, Pappcnfus cited DEW Line 
and Collins experience in using SSB for 
teletype circuits as evidence that single 
sideband was suitable for data trans- 


Airlines Not Impressed 

Panel moderator W. E. Brunt, of 
British Overseas Airways Corp., pointed 
out that the international carriers' pri- 
mary objective in adopting a new sys- 
tem is to obtain the most effective voice 
communications, with selective calling 
and data transmission as secondary con- 
siderations. Trans Canada Airlines' Hal 
Ferris said that the most pressing prob- 
lem at the moment is to obtain in- 
creased channels in the crowded spec- 
trum. For this reason the advantages of 
synchronous detection in data trans- 
mission carried little weight with airline 
representatives. 

However this was not true of mili- 
tary observers present. A Navy Bureau 
of Ships spokesman told the meeting: 
"We are faced with the prospect of 
data transmission whether we like it or 



Week, a top Air Force communications 


expert indicated that data transmission 
figured prominently in the USAF’s 
plans for its new global communica- 
tions system. However, he believes that 
SSB can be used for such purpose. 
Battle Royal 

The Arinc symposium quickly be- 
came an acrimonius battle royal, with 
no fixed alliances between the com- 
batants. For instance, Costas and Pap- 
penfus agreed that the radio frequency 
carrier should be suppressed because it 
contributes nothing useful to the com- 
munications process and reduces effec- 
tive power and intelligibility; a stand 
with which Kahn took sharp exception. 

Kahn and Pappenfus found common 
ground in the view that considerable 
spectrum economy would result from 
using only a single sideband, a view with 
which Costas sharply disagreed. Then 
Kahn and Costas joined forces to at- 
tack the capability of suppressed car- 
rier SSB to handle data transmission, a 
point on which Pappcnfus disagreed 
sharply. 

Battle Joined 

Wien the discussion was opened to 
members of the audience, the battle was 
joined by representatives of Motorola, 
who broadly supported SSB. However, 
they claimed that their own tvpc of 
SSB, which uses a low-power pilot car- 
rier, enables it to avoid Doppler shift 
which threatens to be a problem for 
the Collins suppressed carrier SSB in 
high-speed jet aircraft. 

The debate then became four-sided, 
between the three different types of 
SSB and synchronous detection. 

Murray Crosby, of Crosby Laborato- 
ries. took the floor to disclose the details 
of a new technique which he believes 
will enable suppressed carrier SSB to 
get around the Doppler shift problem 
(AW Jan. 28. p. 28). The technique 
makes use of the fact that human 
speech consists of a basic 100-125 cps. 
tone plus harmonics of this frequency. 

Fluid Battle Lines 

The lines of demarcation between 
the systems under discussion became so 
fluid that at one point Dr. Donald 
Weaver of Montana State College 
stated that GE’s synchronous detection 
receiver was really using onlv a single 
sideband in its operation, a point which 
Costas vehemently denied— although the 
receiver can be used to receive SSB 

When the question of SSB’s data 
transmission capabilities was raised, and 
it was suggested that SSB could trans- 
mit data via sub-carriers. Dr, Costas 
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Ounce for Ounce, Inch for Inch— Honeywell’s New 
Miniature Integrating Gyro (MIG) Has No Equal 






Viscous Restraint Coefficient- 


Maximum Zero Signal— 
0.001 volts 

Drift Rate — One-half 
degree/hour or less under 


*T*HE NEW Honeywell MIG repre- 
X sents a scientific breakthrough in 
floated gyro design. 

Only 1.75 inches in diameter and 
weighing but 0.5 pounds, it compares 
performance-wise to hermetic integrat- 
ing gyros many times larger and heavier. 

The MIG has a drift rate of only one- 
half degree per hour or less, (under 
severe vibrational environments) mak- 
ing ic ideally suited for instrument 
platform stabilization in an extremely 
compact space. 

Typical uses for the new Honeywell 
MIG include semi-inertial and inertial- 
stellar applications. With redesign, the 
MIG is also adaptable as a space-sav- 
ing, lightweight fire control gyro. 

The specifications on the new 
Honeywell MIG are detailed at left. 
For further information and for infor- 
mation on the full line of Honeywell 
Gyros, write: Honeywell Aero Divi- 
sion, Dept. AW-2-10, 2600 Ridgway 
Road, Minneapolis 13, Minnesota. 


Weight— 0.5 lb. 
Size — 1.75 in. dial 


Honeywell 

IH Aeronautical Division 


said that under such conditions each of 
the SSB sub-carricrs would actually have 
two sidebands, taking up twice as much 
spectrum as GE's double sideband syn- 
chronous detection system. 

Cross-Fire 

Tlie Kahn CSSB system is not con- 
sidered by the airlines to be a direct 
competitor of suppressed-carricr SSB. 
Because CSSB can be used with exist- 
ing AM receivers with only slight modi- 
fication of present AM transmitters, it 
is generally viewed as a transition pe- 
riod system and also possibly as simple, 
low-cost spectrum saver for domestic 
airlines that do not rely heavily on HF. 

However, this fact did not keep 
Kahn from pointing out what he be- 
lieved to be shortcomings of sup- 
pressed carrier SSB, or from getting 
caught in the crossfire between Costas 
and SSB supporters. Kahn emphasized 
that his CSSB equipment is consider- 
ably less complex, less costly than SSB, 
can be used with existing selective call- 
ing systems and has no Doppler shift 
problems. lie also spoke of SSB's sus- 
ceptibility to interference and jamming. 
Speech Clipping 

One technique now used in AM to 
increase the percentage of modulation 
and speech intelligibility' is speech clip- 
ping. Kahn and Costas agreed that their 
systems could readily use speech clip- 
ping. claimed that SSB could not. With 
clipping, Costas claimed that syn- 
chronous detection could provide 10 
db. gain over single sideband, while 
Kahn claimed a 2 db. advantage over 
SSB for his system with clipping. 

Pappenfus admitted that conven- 
tional clipping can not be used in 
SSB, but said that different techniques 
could be used to accomplish the same 
end. In this Pappenfus was supported 
by John Honey, independent panel 
member from Stanford Research In- 
stitute and by representatives of Mo- 

Unsold 

At the conclusion of the meeting, 
William T. Carnes, chairman of Arinc’s 
Airline Electronic Engineering Commit- 
tee, said that he had not heard anything 
new that answered basic objections 
which AEEC had raised earlier to the 
GE system. Carnes added that the ques- 
tion of which type of interim SSB sys- 
tem would be adopted by the airlines 
was something that would be resolved 

Costas reported that GE is building 
pilot quantities of a synchronous de- 
tection adaptor which can convert ex- 
isting high-frequency AM receivers to 
operate with tne new technique. He 
indicated that these converters could be 
made available to interested airlines that 
wished to give them a trial. 
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CRACKS THE “HEAT BARRIER” 
FOR THE CRUSADER! 


Sky-high and still streaking up . . . but heat’s always 
down to earth! Chance Vought’s F8U-1 Crusader depends 
on Harrison to handle the sizzling engine temperatures 
encountered in supersonic flight. These heat -exchangers 
are durable, dependable . . . they’re compact, 
lightweight, and specifically' designed to provide the most 
efficient cooling for America's most advanced aircraft. 
Aircraft manufacturers can rely on Harrison, with over 
46 years’ experience in the research and design of heat- 
control products. If you have a cooling problem, 
look to Harrison for the answer. 




For new perspectives 

in NEEDLE BEARING 

. . . look to Torrington, pioneer in the develop- 
ment of every type of precision Needle Bearings. 

Using carefully selected quality steels, and the 
most modern manufacturing methods, Torrington 
has developed a complete range of types and sizes 
of Needle Bearings for every use. There are special 
designs for rotation, for oscillation, even thrust 
applications! There are aircraft types, cam fol- 
lowers, and heavy duty types. Yet their unit 
cost is low, bringing anti-friction performance 
with economy. 

Precision manufacture and the full complement 


design and performance 


of rollers that provides maximum radial capacity 
in minimum cross section make Torrington 
Needle Bearings top performers in the most 
rugged applications. 

Little wonder their use has spread to countless 
applications in every field with outstanding suc- 
cess. Have you considered them for your product? 
Send for further information today. 


THE TORRINGTON COMPANY 
Torrington, Conn. • South Bend 21, Ind. 


TORRINGTON BEARINGS 

Needle • Spherical Roller • Tapered Roller • Cylindrical Roller • Ball • Needle RolleiS 
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Automatic Radar 
Developed by ARDC 

Baltimore— An automatic radar per- 
formance monitor that eliminates the 
need to shutdown the radar during test- 
ing operations has been developed by 
the Air Research and Development 
Command's Rome Air Development 

It is based on ideas and techniques 
obtained from studies done by Rutgers 
end Wisconsin universities, the Poly- 
technical Research and Development 
Co., the Canoga Corp. and Rome Air 
Development Center. The monitor can 
be modified for use with existing radar 
sets and probably will be incorporated 
in future systems developed at RADC. 
Manufacturing will be done by Airborne 
Instruments Laboratory. Inc. 

Bendix Awarded 
$10 Million Contract 

Baltimore— Bendix Radio Communi- 
cations Division of Bendix Aviation 
Corp. has been awarded a S9, 925.631 
contract for production of a new high- 
powered, extended coverage search radar 
developed by Bendix and the Air Re- 
search and Development Command’s 
Rome Air Development Center. 

Dual channel feature permits con- 
tinuous operation during maintenance, 
and most maintenance is done from in- 
side the building. Advancements also 
include improved moving target indi- 
cator, higher-powered transmitter and 
ultra-sensitive receiver. 

Systems Simulator 
Sold to Spain 

A 530,000 systems simulating labora- 
tory designed and manufactured by 
Servo Corp. of New 1-Iydc Park. N. Y. 
has been purchased by the Spanish gov- 
ernment's General Industrial Materials 
Division. 

The Servolab, an analog simulating 
computer, is a design and testing lab- 
oratory with wide applications in the 
development and synthesis of control 
systems of drone aircraft, control and 
guidance systems of guided missiles, 
automatic airspeed and altitude con- 
trols. 

It also can function as an automatic 
production control system, data proc- 
essing center and clcctro-incchaiiieal 
computer. In effect, it is the connect- 
ing link between the analog computer 
and the production line. 

System purchased by Spain includes 
10 amplifiers, two corrective networks, 
a modulator, demodulator, four servo- 
board drawers, an indicator and an 
oscilloscope. 
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TEFLON- 

GLASS 

FIBER 

LACING 

TAPE 


New Ben-Har Braided Lacing and Winding Tape 
combines two superior insulation materials— DuPont 
Teflon and glass fibers. Fibers are Teflon coated 
before braiding to maintain rough texture and assure 
tight knots — and to eliminate abrasive action of the 
glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
-100°F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof. 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples. 
Bentley, Harris Manufacturing Co. 


BENTLEY, HARRIS 
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engineers: 


Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 



Our plan for continuous, controlled expansion— based 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
"heritage” at Cessna— and, the new, two-story, 44,000 
square foot building illustrated below— designed exclu- 
sively and specifically for our engineers— can be your 
new home at Cessna. 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States. Wichita is a friendly 
city ... a busy city . . . ideal for family life and 
recreation. The school system is excellent . . . with above- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 

• Airframe Design • Flight Test Engineers 


Engineers 
t Weight Control 
Engineers 
t Power Plant 
Installation Engineers 
(let and Reciprocating) 

» Airframe Stress 
Analysts 

(Competitive salarii 


> Equipment Installation 
Engineers 

• Design Draftsmen 
» Technical Illustrators 


Aerodynamicists 

to qualified applicants) 


NON-CITIZENS WELCOME 


Lessna 


write, 
wire 
or call 

Professional 

Placement 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 
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NOTCH ANTENNA AT WING TRAILING EDGE DIELECTRIC MATERIAL AROUND FEED POINT 

Higher Speeds Create Antenna Problems 


New York— Increasing airplane speeds 
coupled with the need for improved 
avionic performance are creating an- 
tenna problems which require the joint 
efforts of the airplane structures engi- 
neer as well as the* radomc, antenna 
and avionic equipment designer. 

Radome failure, for example, can 
cause loss of the airplane at high speeds 
—speed at which the radomc structural 
strength is seriously reduced because of 
elevated temperatures. Boeing's Frank 
W. Bushman told the recent Institute 
of the Aeronautical Sciences. 

■'Antenna problems are the concern 
both of the aircraft and electronics de- 
signer.” Bushman said. He added that 
new jet bombers now have as many as 
35 antenna systems and new jetliners 
have approximately 15, Bushman lim- 
ited his discussion of antenna problems 
to two types: airborne radar and high 
frequency communications. 

HF Antenna Problems 

Postwar aircraft speeds forced de- 
signers to develop the isolated tail cap 
antenna for HF communications to 
replace the long-used "clothes line” 
antenna. However, the isolated tail 
cap design is being made obsolete by 
still higher aircraft speeds. 

One reason is that the dielectric ma- 
terial used in the tail cap lacks the 
required structural strength at the ele- 
vated temperatures experienced in high 
speed aircraft. Bushman reported. 

Furthermore, the sharp leading edges 
and thin cross-section of the high-speed 
aircraft tail fin greatly increase the 
possibility of voltage breakdown and 
corona. Another problem arises because 
there is not sufficient space within the 
fin to mount antenna couplers, used 
to match transmitter and antenna im- 
pedance. With HF transmitters oper- 


ating at higher powers, there is need 
tor cooling the antenna coupler but 
the fin lacks space for such provisions, 
Bushman pointed out. 

Bushman called on avianic equip- 
ment designers to develop a miniatur- 
ized antenna coupler capable of oper- 
ating at higher temperatures. He also 
urged structures and antenna designers 
to develop techniques to permit wider 
use of dielectric material near the 
antenna feed point and along the fin’s 
leading and trailing edges to (Sec 
sketches, above) increase antenna-to- 
structurc spacing and thereby reduce 
voltage gradients and breakdown prob- 
lems. 

New Notch Antenna 

A promising new approach to HF 
antenna design for high speed aircraft 
is the "notch” antenna. Bushman said. 
The new type antenna consists of a 
notch section located at the trailing 
edge of the wing near the root and 
serves to couple currents in the edge 
of the wing, Bushman said. 

Advantages of the notch antenna, 
according to Bushman, are its non- 
structural configuration and the low 
voltages developed across it. A disad- 
vantage is the difficulty of transferring 
power efficiently into its very low re- 
sistance-inductance load. This. Bush- 
man said, is a challenging problem for 
avionic designers. 

Radome Problems 

Present radomc structural problems 
can not be solved simply by beefing up 
the thickness of the material because 
of the adverse effects on the transmis- 
sion of radar energy, Bushman pointed 

Another current radomc problem is 
the change in radomc material dielectric 


constant with elevated temperatures. 
This change, over the range of airplane 
speeds, can cut transmission efficiency 
by 20% or more. Bushman indicated. 
The change in dielectric constant also 
produces angular bearing errors in radar 
beam position. 

Bushman suggested that a solution to 
the structural strength problem might 
be found by integrating metal into the 
radomc material similar to the way 
that steel is used to reinforce con- 
crete. The problem, however, is more 
difficult because the metal in a radome 
can adversely affect radar performance. 

Improved radome materials which 
are stronger, lighter in weight, and 
whose dielectric properties can be ar- 
tificially controlled to compensate for 
temperature effects would be welcomed 
by aircraft designers. Bushman said. 

The problem is becoming more criti- 
cal because of excessive skin cut-outs 
needed to permit streamline radome in- 
stallations on small diameter fuselages 
with needle noses. Bushman pointed 

New airplane configurations make 
it more difficult to install the larger 
radar antennas needed to provide in- 
creased radar resolution. Bushman chal- 
lenged engineers to develop techniques 
which will permit efficient transmission 
of radar energy through radomes at 
near-grazing angles. 

Another approach to solving current 
radar antenna-radome problems may be 
the use of flush-mounted arrays of small 
phased slots which require only tiny 
dielectric covers. Bushman suggested. 

However, until these come along, 
Bushman suggested that avionic de- 
signers find some way to detect in- 
cipient physical failure in radome struc- 
tures to permit their check-out prior 
to the beginning of a long flight. 
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General Electric’s New 

1050 HP 

Offers small aircraft economical gas turbine power • . . 



Now . . . gas turbine power economically tailored to the 
needs of small aircraft. From the T58’s basic axial-flow 
design comes a new power-to-weight standard: 1050 
horsepower from 250 pounds of engine! And the T58 
makes this power available with a specific fuel consump- 
tion of 0.67 at normal rated power. 

These features promise an era of flight marked by 
outstanding aircraft performance and operating effi- 
ciency. Yet they are but a few of the many advantages 
the T58 will offer wherever it flies. The T58 will operate 
on a variety of low-cost fuels, and its simplified con- 


struction will assure easy maintenance, installation 
flexibility, and long engine life. 

Backed by the experience that created such famous 
aircraft gas turbines as the J47 and J79 turbojet engines, 
the T58 is the product of Navy vision and the engi- 
neering skill of General Electric's Small Aircraft Engine 
Department in Lynn, Mass. 

Find out what the T58’s many features can mean to 
your aircraft. Call your local General Electric wv i a tioh 
8 g Defense Industries Sales Office, or write: General 
Electric Co., Sect. 233-4, Schenectady, N. Y., for the 
T58 descriptive bulletin: 


T58 Turboshaft Engine 

0.67 SFC 

new levels of performance and operating efficiency 



Progress Is Our Most Important Product 

GENERAL HI ELECTRIC 



Selection of the Canadair Sabre VI by the Federal Republic of 
” Germany is a reflection of confidence in the proven reputation 
and performance ability of Canadair and the products it makes. 
The Sabre VI, developed under license from North American 
Aviation Incorporated, is one of the world’s great day superiority 
fighters and performs with unrestricted manoeuverability and speed within its 
design characteristics. Behind it stand the vast manufacturing and engineering 
resources of Canadair, supported by an established record of on-time deliveries 
for which the company is renowned. 


CANADAIR 


IS CORPORATION, N.w Ya 




I: CANADA, 


IIN, TURNEY, 


E, ITAIT, AUSTRALIA 


COLOMBIA 



Microwave Unit May Improve Radar 


Radically new type of solid-state mi- 
crowave device whose extremely low 
noise level may improve radar receiver 
sensitivity by a factor of several hundred 
has been announced by Bell Telephone 
Laboratories. 

The new device is a solid-state version 
of the Maser (Microwave Amplification 
by Stimulated Emission of Radiation) 
principle first demonstrated in 1954 by 
Professor C. II. Townes of Columbia 
University using a beam of ammonia 
molecules. 

The new solid-state Maser appears 
capable of operating in the centimeter 
and millimeter wavelength regions. The 
device tested by BTL produced con- 
tinuous oscillations at 9,000 me., with 
power output of 20 microwatts. When 
used as an amplifier, device is expected 
to have bandwidth of about 100 me., 
and can be easily tuned by changing 
strength of its applied magnetic field. 
BTL emphasizes that device still is in 
early research stage. 

The solid-state Maser operates with 
electric spins in a paramagnetic crystal 
instead of depending upon motion of 
charged particles at high temperatures 
as in conventional oscillators and ampli- 
fiers. This explains its very low inherent 

The BTL unit uses a crystal of 
gadolinium ethyl sulphate, one of a 
group of materials known as “ionically 
bound paramagnetic salts,” mounted in 

Lawrence G. Rubin of Raytheon, 
speaking at the recent Institute of the 



would be useful in navigation systems, 
such as Navarho, or for secure com- 
munication devices based on precise 
timing, Rubin said he also suggested 
that Masers would find use as low-noise 
microwave frequency conversion dc- 

BTL predicts that the new device will 
"open wide new vistas in the microwave 
field” if its theoretical potentialities are 
realized in practice. 

Expansions, Changes 
In Avionics Industry 

Radio Corporation of America has 
formed a Special Systems and Develop- 
ment Department for planning and de- 
velopment of military systems. Dr. C. 
B. JollifFc, vice president and technical 


director of RCA, has been named man- 
ager. Others named to posts include: 
A. W. Vance, chief systems engineer: 
G. L. Dimmick, chief development 
engineer; A. C. Gay, manager projects 
engineering; and Dr. E. W. Pritchard, 
administrative engineer. 

Other recently announced expansions 
and changes in the avionics industry in- 

• Hoover Electronics Co., Baltimore, 
has established an Instrumentation Di- 
vision at Albuquerque, N. M., to handle 
development of telemetering and 
missile-ordnance instrumentation for a 
company in the West Coast region. 
J. D. Patrick will head new unit. 

• Magnetic Amplifiers, Inc., New York, 
has opened new West Coast Division 
at 156 Washington St.. El Segundo. 
Calif. New facility will provide both 
engineering and manufacturing facili- 
ties for company's power supplies, regu- 
lators and servo systems. Morris R. 
Beard is general manager of new di- 
vision; William J. Muldoon, chief 
engineer, and Harry A. Rcmcr, sales 
manager. 

• Servomechanisms, Inc. will build new 
55,000 sq. ft. plant in eastern Nassau 
Countv, Long Island, N. Y. to house 
expanded engineering and production 
operations of company's Subsystems 
Group. Firm’s Westbury, L. I., plant 
will remain in use when new facility 
is completed late this year. 

• Gulton-Spcidel, Inc. is new jointly 
owned corporation formed by Culton 
Industries, Inc. and the Industrial Di- 
vision of Spcidel Corp. Gulton is pro- 
ducer of precision components and in- 
struments; Spcidel produces aircraft 
precision parts. Dr. L. K. Gulton is 
chairman of the board; Paul Lcvingcr is 
president of the new operation. 

• Hcdin Tele-Technical Corp., Moun- 
tain View, N. J., maker of relays and 
controls has changed its name to Gen- 
eral Automatic Corp. Aside from new 
name, and recent move from Living- 
ston, N. J., there have been no changes 
in corporate structure or personnel. 

• Robcrtshaw-Fulton Controls Co. has 
purchased The Beta Corp., Richmond, 
Va„ maker of vibration monitoring 
equipment. New acquisition will be 
moved to Philadelphia and consolidated 
with company's Ficldcn Instrument Di- 


• Mid-Continent Manufacturing, Inc., 
Manhattan Beach. Calif, has dissolved 
its Datran Engineering Corp. and set 
up its operations as an integrated di- 
vision called Datran Electronics at new 
facilities at 361 5 Aviation Blvd., Man- 
hattan Beach. New division is headed 
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GLA ignition on Piloted Aircrafts' 
Highest and Fastest Flights.* 


GENERAL LABORATORY ASSOCIATES, INC. 

] New York 




AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


by Lewis Emmerich. Datum develops 
and makes electronic and electro- 
mechanical devices and sub-systems. 

• Hetherington, Inc., maker of switches 
and indicator lights, is building 16,- 
200 sq. ft. plant in Folcroft, suburb 
of Philadelphia, one half mile from 
company's present Sharon Hill plant. 


4= FILTER CENTER 4= 
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► Cryotron Computer— Arthur D. Little, 
Inc., is building digital computer that 
uses 215,000 cryotrons, new replace- 
ment for tubes and transistors. The 
cryotron, about the size of a transistor, 
consists of a conductor surrounded by 
control winding, both of which are 
cooled to near absolute zero (minus 
420F). At this temperature the con- 
ductor has practically zero resistance 
until control winding is excited which 
enables device to operate like a switch. 
Major cryotron advantage is its simple 
construction and low cost. 

► Preferred AFC Circuit— National 
Bureau of Standards has developed a 
radar automatic frequency control cir- 
cuit which can be used with only 
minor modification whenever a 50 me. 
intermediate frequency is required with 
pulse widths of 0.5 to 5.0 microseconds, 
NBS says. New circuit, developed 
under Navy Bureau of Aeronautics 
sponsorship, will be incorporated in 
new supplement to NBS Handbook 
of Preferred Circuits. 

► EAL Installs Transponders— F.astcrn 
Air Lines expects to have nearly 50 
of its aircraft equipped with air traffic 
control transponders by mid-summer 
in order to participate in the Civil 
Aeronautics Administration's beacon 
evaluation program. 

► New Radar Target Simulator— New 
simulator which can generate the dis- 
play of up to six individual moving 
targets on any standard indicator has 
been developed by Electronics Divi- 
sion of Fairchild Controls Corp., sub- 
sidiary of Fairchild Camera & Instru- 
ment Corp. Device can be used with 
PPI, B-scan and A-scan type displays. 
Target positions, paths and speeds arc 
adjustable with top speed of 10,000 
kts. 

► Improved Magnetic Alloy— Supermen- 
dur is name of new alloy developed 
by Bell Telephone Laboratories which 
has higher permeability and lower hys- 
teresis loses at higher flux densities 
than any material pcrviously available, 
according to BTL. Alloy, consisting 
of 49% iron, 49% cobalt and 2% 
vanadium, should permit at least 50% 
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“G-E 5-Star Tubes help maintain communications 
on Braniff’s 2500-mile South American flights!” 


"Radio equipment like that shown here keeps our 
planes constantly in touch with two or more of the 14 
ground stations spaced between Lima, Peru, and Rio 
de Janeiro, Brazil. And the G-E 5-Star Tube I’m 
pointing to is one of thousands we use for extra com- 
munications dependability — not only on the long run 
non-stop across South America, but wherever Braniff 
planes fly, in the United States or overseas. 

"Braniff was a pioneer in encouraging the develop- 
ment of high-reliability electronic tubes for airline 
use — has installed them in critical sockets from the 
time manufacture started. Today we use General 


Electric 5-Star Tubes in all airborne or ground ap- 
plications for which types are available. 

"Our records show they far outlast regular tubes. 
Their failure rate is a minimum percentage. We look 
on 5-Star Tubes as a proved sound investment that 
means increased safety and better flight-schedule 
maintenance for Braniff.” * 

Phone your local General Electric tube distributor 
for 5-Star high-reliability types! He gives same-day 
delivery service. Electronic Components Division, 
General Electric Company , Schenectady 5, New Yorh. 


T^rogress Is Our Most Important Product 
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CONTOUR 

THEN 


welded stainless pipe 
that’s smoother, stronger 


New Contour-Trentweld outperforms any other 
pipe, welded or not. Here’s why: Contour- 
Welding is an entirely unique method of pro- 
ducing pipe and tubing. It puts gravity to 
work to pull down the molten weld metal 
until it exactly conforms to the contour of the 
pipe. Result: A smooth pipe or tube free of 
undercut or bead. 

What’s more, the Contour-Weld process 
starts with uniformly rolled stainless strip, 
which insures constant wall thickness through- 
out the pipe. 

But the only way you can fully appreciate the 
advantages of new Contour-Trentweld is to try it. 
We think you’ll agree, it can’t be beat by any 
other pipe, welded or not. 


Why Trent’s Exclusive Contour-Welding Process Means Smoother Welds... 



TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Com| 


ty of America) 


reduction in size and weight ol trans- 
former cores. New alloy is similar to 
the 2V-Pcnnendur developed pre- 
viously by BTL. but has much im- 
proved characteristics, with hysteresis 
losses reduced by factor of 10. Maxi- 
mum permabilitv is now 66,000 at 
20,000 gausses: 'rcmnnence is 21,500 
gausses. Core losses arc less than 6 
watts per pound at 400 cps at a flux 
density of 100,000 lines per square 
inch. Hysteresis loop is rectangular 
with a flux swing of 45,500 gausses 
from minus rcmanencc to plus satur- 
ation, BTL says. 

► Speedy Card Shark— "Cardatron,” 
called the fastest multiple electronic 
system yet devised for processing 
punched cards, has been delivered to 
Norton A. F. Base, San Bernardino, 
Calif., for use in Aircraft parts inven- 
tory control. System was developed 
bv ElcctroData Division of Burroughs 
Corp. Cardatron is expected to cut 
in half time required to check accuracy 
of Norton's S3 billion inventory, stored 
on 300,000 punched cards, and to 
update these records daily. Cardatron 
permits simultaneous use of several 
punched card readers by serving as a 
buffer to briefly store punched card 
information before transmitting it to a 
digital computer. 

► Australian Tacan- Australian Depart- 
ment of Civil Aviation is investigating 
the possibility of modifying its 200 
me. DME (distance measuring equip- 
ment) so it can also provide aircraft 
bearing information, not unlike the 
U. S. Tacan system. Antenna has 
been modified to permit rotation at 
1,500 rpm. Flight tests will begin 
shortly. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Subminiature solid electrolyte bat- 
ter;, with shelf life of more than 20 
years, delivers 95 volts, measures only 
0.335 in. dia. x 1 in. long and weighs 



stand temperatures of —100 to 165F. 
General Electric Co., Specialty Elec- 
tronic Components Dept., W. Genesee 
St., Auburn, N. Y. 



• Right-angle heat-dissipating tube 
shield, for all sizes of 7 and 9-pin 
miniature tubes, employs soft silver or 
copper wrap-around for bulb and sepa- 
rate beryllium copper spring clip to 
provide maximub tube retention char- 
acteristics. Design of right-angle mount- 
ing bracket assures proper pin allign- 
ment of the tube and integral socket 
through use of slug between base and 
shield wrap-around. International Elec- 
tronic Research Corp., 145 West 
Magnolia Blvd., Burbank, Calif. 

• Multiple-channel programmer. Model 
MPR-1 3, provides up to 1 3 channels of 
anv type of electrical programming, 
either repeat cycling or random in na- 
ture. Accuracy is roughly one part in 
50,000. Device uses insulated tape 



resembling 35 mm. film, which advances 
at precise rate between 13 contactors. 
Timing of program is determined by 
location of holes punched in the tape. 
Programmer weighs under 4 lb., meas- 
ures 2x3x6 in. Photographic Prod- 
ucts, Ins., 1000 No. Olive St., Ana- 
heim. Calif. 

• Miniature precision power resistors, 
rated 25 and 50 watts, will dissipate 
80% of rated power at 40C with an 
internal hot-spot temperature of only 
260C, lower than MIL spec require- 
ment. Special material which fills in 
area between prc-coated resistor and 
black anodized aluminum ease is 
responsible for lower temperature, 
manufacturer says. Sage Electronics 
Corp., 302 N. Goodman St., Rochester, 
N. Y. 

• Magnetic amplifier, Model AEC-0- 
202, single-stage, 400 cps, suitable for 
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PIONEERING is our business 


w ^ 

40,000' 

-= L .. ^ 

Dcyniv 

35,000' 

DtNUlA 

— a leader for over 25 years in aircraft 
oxygen breathing equipment — 

ANNOUNCES NEW 

30,000' 


HIGH-ALTITUDE STANDBY 
OXYGEN SYSTEM FOR 
JET AIRLINERS 


Safety considerations for new jet airliners demand a standby oxygen 
system for passengers and crew in the remote event that cabin pres- 
surization is lost. 

On the new commercial turbo-jets, which fly at 40,000 feet, this 
system must be able to supply pure oxygen to passengers and crew via 
individual demand regulators. On the turbo-prop airliners, flying at 
altitudes up to 30,000 feet, this system may use continuous flow regu- 

Pioneer-Cemral announces a new Bendix High-Altitude Oxygen 
System to satisfy requirements of the forthcoming high-altitude jet 
transports. Advantages include: 

• Maximum protection for flight from 40,000 feet at any rate of 
descent. 

• Instant availability to each passenger and crew member when 

• One-piece, self-adjusting face masks for passenger use. 

• Complete flexibility of arrangement and location of passenger 
masks and regulators to best suit individual types of airliners. 

• Full walk-around mobility. 

• Ready availability at all times for therapeutic requirements. 

For full particulars on this advanced system and why it meets jet 
airliner needs most efficiently, contact pioneer -central division, 
bendix aviation CORPORATION, davenport, Iowa. Ask for publication 

No. 56-185. 





Pioneer-Central Division 




driving BuOrd Mark VII servo motor or 
similar two-phase motors rated up to 
6 watts. Unit measures 1.75 in. dia. x 
1.75 in. high, is designed to MIL-E- 
5272. Power gain is over 300, response 
time is 2.5 milliseconds and output 
voltage is 60 v. maximum from 115 v. 
input. American Research and Manu- 
facturing Corp., 920 Halpinc Ave., 
Rockville, Md. 


• High power X-band isolator. Model 
H500, provides minimum of 8 db. 
isolation over band of 8.6 to 9.6 kmc., 
with less than 0.5 db. insertion loss. 
VSWR is 1.10. Power rating is 500 



watts CYV or 500 kw. pulse. Unit is air 
cooled, Litton Industries, Compon- 
ents Div., 5873 Rodeo Rd., Los Angeles 
16, Calif., and 215 So. Fulton Ave., 
Mt. Vernon, N. Y. 

• Narrow-band frequency detector, 
Type F-992, delivers output current 
that is linearly proportional to frequency 
of input signal within band from 375 
to 425 cps. Similar detectors are avail- 
able covering a 10% bandwidth at 
any center frequency between 30 cps 
and 5 kc. Linearity is with 0.25% 
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Checked to your specifications 


ing fail-safe indication of absence of in- 
put signal. Device operates from — 55C 
to 72C. withstands 10G to 2,000 cps 
and 30G shocks in all directions. De- 
tector measures li in. dia. x 2 in., 
weighs 6 oz. Airpax Products Co., 
Middle River, Baltimore 20, Md. 

Instrumentation 

• Digital comparator permits operation 
of conventional analog servo system 
from digital input information, with 
tlic addition of an analog-to-digital con- 
verter driven by the servo motor. De- 



vice is designed for airborne use, em- 
ploys no tubes or relays, operates over 
temperature range of — 55C to 35C, 
occupies 259 cu. in. Bulletin 418 gives 
specs and application information. 
Nordcn-Ketay Corp., Commerce Road, 
Stamford, Conn. 

• Dual-axis accelerometer, Model 
GDM, measuring only 1 h in. square x 6 
in. long, and weighing 14 oz.. consists 
of two mutually perpendicular G-sen- 
sors driving potentiometer pick-offs. 
Units arc available in ranges of ± 2 Gs 



to ± 30 Gs, or in unbalanced ranges 
if desired. Damping is provided by 
silicone oil. Genisco, Inc., 2233 Fed- 
eral Ave., Los Angeles 64, Calif. 

• Portable electronic counter, Model 
1000 weighs 7 lb., provides single elec- 
tronic decade and five-digit mechanical 
register and can count at rates up to 
12,000 per minute. Unit operates from 
1 1 5 v.a.c. and has 90 v.d.c. power avail- 
able for operation of photocells or other 
accessories. Performance Measurements 
Co., 15301 W. McNichols Road, De- 
troit 35, Mich. 


...Shipped to your schedules 



This test stand checks actuating assemblies 
under simulated operating conditions. 


Ex-Cell-O produces actuators and 
assemblies in volume for jet planes and 
guided missiles. 

You can rely on Ex-Cell-O to handle 
your precision production and assembly 
work on schedule; to lend you any assist- 
ance required to solve your individual 
problems. For information or a quota- 
tion, write, phone or wire the Precision 
Products Division of Ex-Cell-O. 

EX-CELL-O 

CORPORATION 

MANUFACTURERS OF PRECISION MACHINE T001S • GRINDING 
SPINDLES • CUTTING TOOLS • RAILROAD PINS AND 
BUSHINGS • DRILL JIG BUSHINGS • AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS • DAIRY EQUIPMENT 
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AERONAUTICAL ENGINEERING 


USAF’s Perkins Poses Budget Problems 


By Courtland D. Perkins 

The mounting cost and complexity 
of weapon systems, combined with the 
stabilized budget ceilings presently in 
force, are creating considerable concern 
in the dynamic Air Force development 
program. 

Budget considerations present Air 
Force planners with the complex prob- 
lem of developing and maintaining an 
adequate forcc-in-bcing, as well as main- 
taining a vigorous research and develop- 
ment program focused on new weapon 
systems for future strategic, defensive 
and tactical missions. 

I do not plan to dwell on this overall 
problem in detail as 1 do not consider 
myself expert enough over the full sweep 
of the problem to do it justice. How- 
ever, 1 do want to discuss at least two 
important correctives which, if handled 
properly, would go a long way towards 
resolving the dilemma. The two possible 
correctives that I would like to discuss 
with you today arc those of competent 
and rapid evaluation and reduced sys- 
tem complexity. 

In order to introduce this problem 
properly, let us take a mission area such 
as strategic warfare for an example. 
At the present time, we all know that 
our major forcc-in-bcing consists, in the 
larsc. of manned long range, chemi- 
cally powered jet aircraft which the Air 
Force uses to operate intcrcontincntally, 
sometimes with the aid of a tanker 
fleet. 

This weapon system is both costly 
and complex but most certainly will do 
the job and represents the most ad- 
vanced solution with respect to the pres- 
ent state-of-the-art. 

The research and development prob- 
lem is to develop strategic weapons for 
the following time period in the face of 
the tremendous cost of producing and 
operating the systems necessary' to give 
us our present capability. The same 
thing is true for other mission areas such 
as air defense and tactical warfare. 
Proper Selection 

Referring once again to our example 
of a strategic system, it is in the de- 
velopment of the follow on system that 
we run into our inherent trouble. The 
present state of technological advance 
is such that our strategic mission might 
be solved bv one of many new weapon 
systems, all of which would incorpo- 
rate to some extent enough capability 
over our present system to work, at 
least- on paper, against improved de- 


fenses assumed for tire same time 

Most properly, all of these capabilities 
should be studied in our research and 
development program to insure a proper 
selection from these new systems that 
could include manned supersonic bomb- 
ers— both chcnucallv and nuclear pow- 
ered— flying missiles, ballistic missiles 
and others. It would be the safest thing 
technically to develop all of them, se- 
lecting the best only after it has been 
adequately proven by comparative per- 
formance testing. 

This is just what we have been trying 
to do over the past few years, but, as 
new development programs mature in 
their development cycle, they become 
more and more expensive, and, if all 
arc carried along, the amount of money 



Courtland D. Perkins 


Courtland D. Perkins was named chief 
Air I ec t t I t il while serv- 
ing as professor and chairman of the 
Department of Aeronautical F.nginccr- 
mg at Princeton University . 

A graduate of Swarthmorc College, 
Mr. Perkins received a graduate degree 
in aeronautical engineering from the 
Massachusetts Institntc of Technology. 
During World War II, lie headed the 
Stability and Control Unit of the Aircraft 
Laboratory at Wright Field, lie has 
served as a member of the USAF Scien- 
tific Advisory Board and the National 
Advisory Committee for Aeronautics’ 
Aerodynamics Subcommittee and has 
conducted research in the fields of air- 
plane and missile stability, control and 


in a stabilized budget available to each 
becomes less and less adequate; if some 
pruning isn't done, all starve to death. 
We then achieve little but at very- 
great cost. 

With a level budget, we cannot af- 
ford all of these svstems, and we arc be- 
ing forced to choose between them 
before we know their full capabilities or 
know definitely what kind of a war we 
will want to fight with them when they 
become operational. Wc have experi- 
ence in choosing between several com- 
petitors for the same mission if they all 
are technically similar, but wc arc less 
experienced in choosing between vary- 
ing weapon svstems using completely 
different technical approaches towards 

Hurried Choice 

1 '.valuation of these systems today is 
sometimes forced upon us before we arc 
ready and final choices may be made 
without the degree of competent evalu- 
ation required. 

Natural pressures in these choices 
stem from those who feel that we must 
stay with piloted, chemical powered 
aircraft, from those who feel that we 
must move on to the ballistic and flying 
missile, and those who arc nuclear pro- 
pulsion adherents. These systems are 
also subject to technical and program- 
ming pressures causing temporary os- 
cillations in individual projects which 
results in serious slowing down of the 
total program. 

Tire problem of competent, rapid and 
early evaluation between widely diversi- 
fied weapon systems is a new one and 
brought about, as 1 have said, by the 
stabilized budget, our expensive but 
necessary in-house capability, increased 
international competition and the in- 
creasing cost of developing new systems 
for the future. 

Impact on Economy 

An evaluation team studying new 
weapon systems must not only be com- 
|>ctcnt to compare the technical qualifi- 
cations of the new weapon systems but 
also must evaluate their impact on the 
nation's economy as well as the political 
implications developing as a result of 

As weapon systems development be- 
comes more and more expensive, the 
problem facing the evaluator becomes 
more and more difficult. It becomes 
more and more urgent that we choose 
between possible systems at the earliest 
stage in the development cycle at a 
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New Vickers Airborne Electrical Power Package 



. . • Saves Weight 

and Space 

Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 

This new isolated electrical power 
package provides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic system. In new designs 
or when adding electronic equipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity. this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic system. This 
generally is permissible without sys- 
tem change as the full flow is seldom 
demanded except for a few seconds 
under rare circumstances. Even in such 
cases, full flow can be guaranteed 
to these hydraulic functions through 
the use of a simple priority valve 
which starves the AC power package 
momentarily. 

Less Weight and More Efficient 

Important weight savings are 
achieved through the use of this pack- 
age instead of an inverter which may 
also require an increase in the DC 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 lb inverter for co-pilot 
instrumentation. An additional advan- 
tage is that the package has 62% 
overall efficiency while that of the 
inverter was 35-40%. 

Extreme altitude operation is no prob- 
lem as the Vickers isolated electrical 
power package contains no brushes or 
other altitude-sensitive components. 

Features of AC Generator 

The permanent magnet type AC 
generator has excellent life and reli- 
ability. It requires no bulky voltage 
regulator ... is inherently smaller and 
lighter than conventional generators 
due to the elimination of the exciter 
and slip rings. It also has higher over- 
all efficiency resulting from elimination 
of all excitation losses. Additional 
advantages are that the permanent 
magnet is unaffected by momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 
ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
nected with 400 cps at 8000 rpm. It 
is capable of continuous duty under 
environments of 0-55,000 feet altitude 
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and ambient temperatures from —65 
F to 250 F. 

Hydraulic Motor Drive 

The generator is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor having fixed stroke and an 
integral flow control valve that main- 
tains an 8000 rpm speed setting within 
+2)4% regardless of the load (as long 
as valve inlet pressure is greater than 
load requirement). For the unit shown 
above, maximum operating pressure 
is 3000 psi while rated output of 1 kva 
requires operating pressure of 2200 
psi. Special configurations will main- 
tain 400 cps frequency within ±0.1% 
regardless of load. This motor has a 
very high horsepower-weight ratio and 
its overall efficiency exceeds 92%. It 
is a time-proved design capable of 
many hundreds of hours of continuous 
service without attention. 

Many Uses and Sizes 

The applications for this isolated 
power source are numerous. For multi- 
engine aircraft, its use for co-pilot 
instruments provides dual reliability. 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram air 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
and weight of the ram air turbine 
necessary to provide emergency hy- 
draulic and electric power. 


Now available in the sizes listed 
below, larger packages can also be 
supplied from existing components. 
Vickers is prepared to develop the 
package best suited to a specific need. 
For further information, get in touch 
with your nearest Vickers Aircraft 
Application Engineer. 


Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 

1.0 10.5 

1.5 12.5 

2.0 15 

2.5 17 

3.0 19 

weight are available. 


VICKERS INCORPORATED 

DIVISION OF SFERRV HAND CORPORATION 

ADMINISTRATIVE and ENGINEERING CENTER 



Cngin.trl and Builder, of 
Oil Hydraulic equlpm.nl Sine. 1921 


point where they arc the least costly. 

It is important to improve our evalu- 
ation procedures and capabilities within 
the Air Force. I feci, therefore, that 
our present position with respect to 
technological advances and budgets 
could be improved by improved meth- 
ods of continuous evaluation within 
the Air Force and feel that this, evalua- 
tion is one of the most important as- 
signments that any military research and 
development organization might be 
given. 

More Ingenious Solutions 

The second aspect of the problem to 
which 1 would like to draw your at- 
tention is really a corollary of the first. 

An increased effort must be made 
to find simpler and more ingenious solu- 
tions to our mission problems. 

We seem to solve many of our mili- 
tary problems with too heavy a reliance 
on dollars and manpower, I feel that 
our scientific community has many 
times led the way towards these com- 
plexities. 

In many cases, simplicity of concept, 
development and engineering design 
and tactical operation could reduce 
budget requirements many fold, making 
it possible for us to carry a wider 
variety of systems through final develop- 

I feel that if we paid more attention 
to reducing problems to their simplest 
form, we could go a long way toward 
solving not only our money problems 
but our technical manpower shortages 
at the same time. 

As I stated before, a real responsi- 
bilitv rests with our scientific and tech- 
nical community for ingenuity and sim- 
plicity of original concept and engineer- 
ing design and with the military for 
simplified tactics and concept of oper- 
ations that could be satisfied by simpler 
weapons systems. 

Forced Toward Complexity 

As the military planner strives to 
formulate optimum weapon system re- 
quirements. he will exploit to the fullest 
the present projected state-of-the-art. 
In order to achieve the last possible in- 
crement in system performance, the 
engineer or designer is forced towards 
more and more complexity in order to 
attain the last final increment to satisfy 
these requirements. 

The military planner and the techni- 
cal community’ must work in the closest 
possible harmony in order to insure the 
best compromise between what is re- 
quired and what is possible. For exam- 
ple. when designing for maximum pos- 
sible range, the gross weight range char- 
acteristic is such that for the last 
small increments of range we pay heavily 
in system gross weight and thereby cost. 
The military planner must be aware of 
this scientific fact and insure that his 



Nuclear Propulsion Project 

Energy 'commission's Nuclear Propulsion Project at National Reactor Testing Station, 
Idaho’ Falls. Idaho. Test in which first turbojet engine was powered exclusively by heat 
from experimental atomic reactor (AW Feb. 11. p. 3-1) was performed by General Electric 
Aircraft Nuclear Propulsion Dept, at facility. Cutout (middle) is of initial test area operated 
by GE's ANP department. As of one year ago. GE's ANP department employed 2.000 
persons at Eyendalc, Ohio, and Idaho Falls. Nuclear turbojet engine was designed and 
built at Eyendalc and tried in test cell there on conventional fuel before being transported 
to Idaho Falls. Ralph M. Parsons Co., Inc., performed architect-engineering on all 
facilities shown. 
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It was apparent several years ago that unusual 
new materials would be needed for aircraft 
fly ing at supersonic speeds. These new materials 
would have to be unusually strong . . . they 
would have to operate at high temperatures . . . 
they would have to be resistant to corrosion . . . 
and they would have to be readily available, 
even in an emergency. It was apparent that 
steel was the only material able to satisfy all 
the requirements. 


Will today’s metal do "For tomorrow’s aircraft? 


That’s when United States Steel got busy. 
We began investigating the possibilities of all 
the stainless steels, and the constructional alloy 
steels as well, to learn how they could be modi- 
fied to suit your needs. 

Since then the numberless possibilities 
among all the alloy and stainless steels have 
been reduced to several. Our research continues, 
to refine existing grades even further, to de- 
velop new grades designed for optimum super- 
sonic service. With the help of airframe manu- 
facturers, wg hope soon to find the answers. 

If you would like to know more about the 
materials problems posed by modem high- 
speed flying, and the possible solutions, send 
for a copy of our new booklet, “Special Steels 
for the Aircraft of Tomorrow.” 




requirements arc not forcing the air- 
craft system too far out on this curve 
where the costs become prohibitive. 

Design Needs 

The scientific and technical commun- 
ity must press hard in a search for means 
to extend the useful portion of this 

The acrodyuamicists must work on 
improvements in airplane lift over 
drag, particularly at supersonic speeds; 
the povvcrplant specialist must decrease 
specific fuel consumption of current 
engines and. for that matter, come up 
with new propulsion concepts that in- 
crease altitude and speed capabilities. 
The structural and material experts 
must learn how to live with the heat 
problems inherent in the increases in 
Mach number desired. 

Engineers must learn to provide ade- 
quate handling, qualities for manned 
aircraft and proper guidance for the un- 
manned missiles at higher speeds and 
altitudes. 

The human factors engineers must 
continue to study the. limitations of the 
pilot relative to these systems. 

At the same time, the military plan- 
ners must temper strategic and tactical 
doctrines to the weapon systems that 
can be made available to them. Any- 
thing that the military planner can do 
to reduce the total range required to 
perform a mission will result in consid- 
erable reduction in system complexity 
and cost. It is only by careful coordina- 
tion between these groups that the sim- 
plest and least costly, as well as the most 
diversified, capability can be manned 
and funded. 

Our problem then in research and 
development, with respect to onr stabi- 
lized budget, can be helped by rapid 
and competent early evaluation and by 
proper emphasis on close cooperation 
between the technical and military com- 
munities towards the simplest overall 
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solution. In both these areas, our scien- 
tific advisors can be of great assistance 
and the Air Force I know welcomes 
their help. 

Realistic Program 

Although we can achieve an improve- 
ment in our overall research and devel- 
opment program by more rapid and 
more sophisticated evaluation and by 
striving to perform our mission in the 
simplest, most ingenious and least costly 

program that is not watered down to 
impotence and docs not leave us with a 
capability 10 years hence that exposes 
this country to excessive danger. 

There arc many who feel that our 
present research and development pro- 
gram. m spite of the improvements I 
have suggested, will still require us to 
take undue chances in the development 
of new systems. We may be too optimis- 
tic and put all our hopes on the most 
advanced technical concept and end up 


with a weapon system hamstrung by 
problems of reliability. On the other 
hand, if wc arc too conservative we 

capable of survival m the next time 

from a sophisticated and adequate re- 
search and development program. 1 lie 

help out and our scientific community, 
and our Air Force can act in concert 
in these areas, but. along with this, must 
come an improvement in the under- 
standing of research and development 
in our upper political echelons. Wc can- 
not deliver military capabilities for the 
1965-1970 period without funds no 
matter how clever wc arc— what is 
needed under the circumstances is a 
coordinated effort between the scien- 
tists. the military and the administra- 
tion to achiev e the proper balance. The 
future of this country is indeed hanging 
in the balance. 
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APPLICATIONS ENGINEERING... 
for a far better future when 
you're with RCA SERVICE COMPANY 



An engineer who leans toward what he calls the “practical” side of his work ... a 
man who likes to get out in the field and see exactly what an equipment can or 
can’t do and why ... a man who appreciates keeping in touch with the operating 
results of his engineering thinking ... in short, an engineer who prefers to apply 
the developments of his profession. 

If that’s an accurate description of your electronic or mechanical engineering 
tastes, then you’re one of the men for whom RCA is opening many engrossing 
new opportunities. 

Be “practical” about location, too . . . 

You may choose work with RCA at Alexandria, Va.; Cocoa Beach, Fla.; Cherry 
Hill, N.J.; or Tucson, Ariz. 


Get the story direct from RCA engineering management. In the near future, 
RCA representatives will be in the areas listed below. Are you near one of them? 


March 18, 19— Milwaukee 
March 20, 21— Ft. Worth 
March 23, 24-St. Louis 
March 25, 26— Kansas City 


I March 28, 29— Chicago 
April 1, 2— Denver 
April 5— Salt Lake City 
1 April 8, 9— Columbus 


April 10— Winston-Salem 
April 11, 12— Detroit 
April 13, 14— Dallas 
April 17, 18— Atlanta 


To arrange confidential interview when we 
are in one of the above cities— or in a mutually 
convenient area— send your resume, today, to: 



Mr. James Bell, Employment Manager, Dept Y-15B 
RCA Service Company, Inc. 

Cherry Hill, Camden 8, N.J. 

RCA SERVICE COMPANY, INC. 






New F-104 Two-Seat Version 







FIRST TAKE-OFF photo with only pilot aboard, emphasizes the thinness of the wing and horizontal tail. Upper aft portion of the v 
tail, which is integral with the one-piece horizontal surface, is shown as it moves over the vertical fin. 
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SNARK STRUCTURE housing J57 engine in nacelle at bottom is positioned in test cell with 
aft end projecting into exhaust duct. Wall is faced with corrugated steel. 


Test Cell Cuts Jet Noise 98% 


Los Angeles— Test cell, now in opera- 
tion at Northrop Aircraft, Inc., has 
been engineered to reduce jet engine 
noise by more than 98%. 

Accommodating the Pratt & Whit- 
ney J57 as it is mounted in the aft por- 
tion of the Northrop Snarlc SM-62 
pilotless bomber, the test cell was de- 
signed by Pereira & Luckman, archi- 
tectural and engineering firm, and Paul 
Veneklausen, acoustical physicist affili- 
ated with P&L as consultant. 

To attain adequate sound attenua- 
tion of the roar of the jet blast, par- 
ticularly in the low frequency range, 
an original arrangement of "stagger 
tuned shunt resonators” was devised by 
P&L and Veneklausen. 

Each of 2S resonators was designed 
to eliminate a series of frequencies un- 
til the low frequency' sound spectrum 
of the J57 exhaust blast was covered. 
These resonators are air cavities varying 
in width and from 8 to 24 ft. long, 


located between concrete fins radiating 
from the test building’s exhaust duct. 

Each resonator cavity traps the corns 
sponding sound frequency, forming a 
low impedencc at the month of the 
resonator and a high impcdcnce at the 
closed end. This, in effect, causes the 
trapped sound energy in the resonator 
to be translated into heat energy. Re- 
sult of this treatment, coupled with 
that for the intake and compressor 
sound, is a 98.6% reduction of noise. 

Test cell construction incorporates 
inner and outer reinforced concrete 
shells. Inner shell of the cell is faced 
with corrugated steel. Cement intake 
ducts, flush with the structure’s interior 
near the entrance, carry air from roof 
height down to a right angle turn at 
floor level. These ducts are lined with 
Soundstream Fiberglas, an acoustically 
absorbent material, formed in a zig-zag 
pattern, to effectively blanket most of 
the high frequency sound. 


Whine of the engine compressor 
blades is partially contained by the 
concrete mass of inner and outer shells 
and the air gap between them. 

Test cell structure contains 6,320 
sq. ft. Costing $440,000, it may be 
adapted for jet engines up to 30,000 
lb. thrust. 

Adhesive Structures 
Problems Outlined 

Los Angeles-Design and production 
problems of adhesive bonded structures 
in aircraft and some companies ap- 
proaches and solutions were outlined 
recently at the first technical meeting 
sponsored by the Society of Aircraft 
Materials and Process Engineers 
(SAMPE). 

A feature of the sessions was presen- 
tation of papers on Swedish, French and 
Canadian progress in bonded structure 
utilization. 

Among session highlights were: 

• A paper of the various parts of 
bonded structure used in the Hughes 
GAR-1, Falcon air-to-air guided missile. 

• History of research and develop- 
ment and tests leading up to the use 
of adhesive seal in addition to rivets on 
faying surfaces in the F-102 wing in- 
tegral fuel cells. 

• A motion picture showing investi- 
gation at Convair, Ft. Worth, of high 
intensity sound damage to panels from 
jet engine exhausts. While the J79 
turbojet which powers the B-58 was 
not shown, the inockup indicated full 
scale tests on engine installations on the 
underside of the Hustler wing of both 
outboard and inboard engine pod in- 
stallations. 

In the B-5S application, all exterior 
metal surfaces are honeycomb sandwich,, 
utilizing aluminum and stainless steel 
skins and aluminum, glass fiber and 
stainless cores. All sections are bonded 
except where stainless sections subject 
to high temperatures indicate a need 
for brazed structure. Thus, on the wing 
underside, aluminum sandwich is used 
where heat damage is not a factor, 
while those parts subject to engine ex- 
haust blast (all along the trailing edge 
of the delta wing), are stainless steel 
skin and core. 

The Falcon uses a magnesium frame 
for its stabilizers and control surfaces, 
with a glass fiber laminate skin. Expan- 
sion coefficient differences result in 
those sections of the skin which are 
unsupported by framework, having an 
inward buckle after a cure process 
which has been adjusted to produce this 
effect. 

Reasons for the inward buckle 
were given as better stress patterns be- 
fore the missile is subjected to aerody- 
namic heating in flight, and a better 
bonded structural strength when the 
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missile is at elevated temperature dur- 
ing flight. 

In addition to the stabilizers, the 
small radomc nose on the Falcon also 
is bonded structure. 

Convair found in its early investiga- 
tions that using a rivet patented in 
1929 by two Consolidated Aircraft em- 
ployes, along with the proper adhesive 
sealant, produced an integral wing fuel 
cell which has been subjected to in- 
tense comprehensive testing and re- 
mained pressure tight at low and ele- 
vated temperatures. Low temperatures, 
which produced a coat of frost on the 
wing section in the warm sun where 
it was tested, were obtained by cooling 
the fuel with liquid carbon dioxide 
while it was in the adjacent reservoir, 
then pumping it through the wing 
with three aircraft fuel pumps. 

The rivet is known as the Straylcr 
rivet, for its inventors, Taylor and 
Strachan. Used with an .004 thick 
shim, it can be driven by hand by 
semi-skilled mechanics and will pro- 


duce a satisfactory seal. Design is such 
that precision counterbore is necessary 
and rivet heads are milled to produce a 
smooth aerodynamic surface after driv- 
ing. 

In materials and processes session, 
llexccl Products indicated promising 
new core materials with much better 
strength characteristics at temperature 
arc being developed. One approach uses 
asbestos as the core base, while the 
other, with still higher temperature po- 
tential, but needing much research and 
development before it is commercially 
applicable, is silicone base core mate- 
rial. 

Bryan Noton, senior scientific officer 
at the Aeronautical Research Institute 
of Sweden presented a paper detailing 
research there on bonded structure. 
While not new in content, the aspect 
of the paper which produced a marked 
effect on those attending the conference 
was the fact that Swedish research in 
sandwich panels had been conducted in 
a period of just 16 months, with a total 


Old and New Versions 





OLD (above) and new (right) versions of Hiller living platform prototvpcs. First was twin-engined version backed by the Office of Naval 
Research, new one is three-engined platform built under $500,831 development contract for Army (AW Jan. 21, p. 107). Plans arc 
to use the flying platform not only as carrier for one man but for troops and supplies. 
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THE KAMAN AIRCRAFT CORPORATION 
71 Old Windsor Road 
Bloomfield, Conn. 

Send me solution to your rebus and informa 
My engineering position is. 


staff of two persons in addition to 
Noton. 

Only part of the program farmed 
out was fabrication of the test panels, 
handed to the SAAB factors. Total 
budget for the entire program, which 
those attending the conference said 
was equal to five years work, hundreds 
of thousands of dollars and large staffs 
of American plants, was |ust $90,000. 

British to Build 
New Bomber for Navy 

London— Blackburn and General 
Aircraft has received a development 
contract for a supersonic twin-engined 
bomber for the Royal Navy, the NA39. 

A company spokesman says the con- 
tract requires an increase in the firm s 
facilities for research and development 
at transonic speeds and advanced work 
on low landing speeds. No details of 
the aircraft have been released but pre- 
sumably it would be equipped with 
some type of boundary layer control. 

Tire Roval Air Force also is said to 
be interested in the new strike aircraft 
as a possible successor to the Canberra. 

The company says the greater part 
of its design and experimental capacity 
is being taken up with the new air- 
craft. 

“We are designing and building with 
our own resources a high-speed tunnel 
to supplement the low-speed tunnel we 
have had for many years, which will 
enable us to cover speeds up to a Mach 
number of 1.5 and later probably to 
still higher speeds." the firm revealed. 

A spokesman said the company is 
going forward with the latest develop- 
ments in integral construction, in 
which structure “is machined from the 
solid." as well as necessary electronic 
engineering. 

Blackburn and General builds the 
RAF Beverley transport and also han- 

Bristol Britannia. 

Only this week. Blackburn Dumbar- 
ton, a subsidiary of Blackburn and Gen- 
eral which handles subcontract work 
for the Britannia and Beverley, an- 
nounced it was laying off more than 
250 workers. 

“At the moment we have no work 
although we arc trying desperately to 
get more orders," a spokesman for the 
company said, lie blamed the layoffs 
on the “degenerating position in the 
aircraft industry as a result of the de- 
fense cuts.” 

If the Ministry of Supply follows cur- 
rent procedure, the development order 
would call for about 20 aircraft. 

A high Blackburn official expects 
the new supersonic aircraft to go into 
production in “fairly substantial quan- 
tities.” He says it will be a versatile 
machine. 
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Parker Buys Two 
West Coast Finns 

Cleveland-Parker Appliance Co., 
Cleveland, purchased Franklin C. 
Wolfe Co., Culver City, Calif., and 
The Mathewson Corp., Los Angeles, 
for approximately SI million. 

Wolfe is developer and producer of 
several types of patented sealing devices 
which have a market in the aircraft and 
electronincs industries where leakless 
scaling is essential. 

Mathewson manufactures precision 
metal parts, certain of which are essen- 
tial components of the Wolfe scaling 
devices. 

Together the two employ over 200 
persons and do an annual business in 
excess of S3 million, mostly in the 
military field. 

Mathewson Corp. will be moved from 
Los Angeles to a new plant, now under 
construction, adjacent to that of the 
Wolfe company. 

Together the firms will be operated 
as a division of Parker Appliance under 
the name of the Franklin C. Wolfe 
company. 

Franklin C. Wolfe, who has been 
president-treasurer of his firm since its 
establishment in 1945, has been named 
president of the new division. All other 
officers and personnel of the two com- 
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panics will be retained. 

Parker Appliance is a major pro- 
ducer of synthetic rubber O ring seals 
in addition to a number of other fittings 
and parts for the aviation industry. 

Ryan Firebee Target 
Drone Sets Records 

Alamogordo, N. M.— A Ryan XQ-2B 
‘'firebee" jet target drone has set unoffi- 
cial world's records of 53,000 ft. and 
I04J min. of flight under remote con- 
trol in tests at Holloman Air Develop- 
ment Center here. 

Another Firebee recently set another 
unofficial record for remote-controlled 
target drone flight by flying 152 mi. 
from the control station and back, the 
Air Research and Development Com- 
mand said. 

Design altitude for the operation 
Q-2A Firebee is 40.000 ft. The XQ-2B, 
built by Ryan Aeronautical Co. and 
powered bv an improved Continental 
J69 engine, features a high altitude 
wing with a revised leading edge and an 
increase in area of approximately one- 
third. 

It also has an improved control sys- 
tem incorporating glide and automatic 
climb and dive control. 

A new autopilot designed by Ryan 
allowed remote control of a 74-niin. 
powerless glide following the 97 min. 
of powered flight. The XQ-2B was 
recovered by its parachute release sys- 

Bell Aircraft Buys 
Lake Erie Corp. 

Buffalo, N. Y.— Bell Aircraft Corp. 
has purchased the Lake Erie Engineer- 
ing Corp. in a transaction involving cash 
and Bell stock. No amounts were speci- 
fied. Under the arrangement, Lake Eric 
becomes a wholly-owned subsidiary of 
Bell. 

There will be no changes in the 
management, personnel, policies or 
products of Lake Erie, Bell said. Lake 
Erie Engineering of Buffalo, is manufac- 
turer in the hydraulic press field. 

Robert E. Dillon will continue as 
president of Lake Erie. It is expected 
that Leston Faneuf, president of Bell, 
will be named Lake Erie board chair- 

De Havilland Wants 
Canadian Shares Back 

Toronto— Canadian shareholders of 
de Havilland Aircraft of Canada Ltd., 
Toronto, are being offered S200 per 
share for their stock by de Havilland 
Holdings Ltd., parent company. Cur- 
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rent market value: S185 bid and $198 

The English company holds over 
92% of the outstanding shares, and all 
shares of other de Havilland subsidiaries. 
The parent company wants to obtain all 
Canadian shares because it feels that 
with complete ownership it can best 
cater to the ever increasing complexity 
of the aircraft industry, involving long- 
term decisions with consequent finan- 
cial and commercial risks. 

Its offer of 5200 per share is good to 
Feb. 28 through the Royal Trust Co., 
Toronto. 

The move is in contrast to that of 
A. V. Roc Canada Ltd., an English- 
owned company, in making available to 
Canadian shareholders 500.000 shares, 
comprising 10% of the stock of the 
Canadian subsidiary. 

Equity ownership of Canadian com- 
panies by foreign capital is a controver- 
sial issue in Canada, and some pro- 
posals have been made to encourage a 
Canadian share in ownership of sub- 
sidiaries through government action- 
tax benefits, for example. 


British Sell India 
68 Canberra Jets 

London-India has signed a contract 
for 68 British Canberra jet bombers. 
The contract including spares is believed 
to be worth more than $56 million. 

The Indians ordered 54 Mark VIII 
bombers, eight Mark VII photo recon- 
naissance aircraft and six Mark IV dual 
control trainers. The bombers will be 
built at the English Electric factory at 
Preston. Deliveries are to begin this 
spring. 

The sale was concluded after three 
years of negotiations despite strenuous 
efforts by the Russians to interest India 
in Uvnshin-2S bombers. 

Meanwhile government contracts for 
Mark IX photo reconnaissance Can- 
berra jet bombers arc being transferred 
from English Electric to Short Brothers 
and Harland Ltd., of Belfast. 

The action follows the sale to India 
of the Canbcrras and the placing of 
production orders for P.l fighters for 
the Royal Air Force. The aircraft in 
these Canberra and P.l orders will be 
produced at English Electric's Preston 

First Boeing KC-125 
Stratotanker Delivery 

First Boeing KC-135 Jet Stratotanker 
has been officially delivered to USAF. 
Airplane is undergoing Phase III flight 
testing, flight crew indoctrination, at 
Edwards AFB, Calif. 

KC-135 will replace piston-powered 
KC-97s in SAC. 
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J-57-P-7 jet engine demonstrator used by the Air Force’s Technical Training Wing, Chanutc AFB. Device is trouble-free. 


Complex Aircraft Demand Simulators 

By George L. Christian 

Cincinnati, O.— The inexorable in- 
crease in complexity of aircraft systems— 
particularly avionic and jet engine con- 
trol— is creating three major trends in 
the held of training requirements for 
air crew and ground crew alike. 

• Training aids, whether simple, SI 00 
mobile panels or complex, $l-million 
electronic flight simulators, are becom- 

• Intermediate flight crew training de- 
vices such as procedure trainers— more 
sophisticated and realistic than simple 
panels, but less costly and complex 
than full-fledged simulators— are be- 
coming more prevalent. 

• Training courses for ground crews— 
trouble-shooters and line mechanics- 
will have to teach the men to rely less 
on their tool boxes and more on their 
heads. They must be capable of cor- 
rectly diagnosing such near intangible 
malfunctions as an intermittent short 
in an avionics system or a compressor 
surge in a turbojet powerplant. 
Yardstick of Complexity 

These and other trends, plus some 
prognostications, were brought out at 
the Second Training Symposium held 
here recently by Burton Rodgers-Tech- 
nical Training Aids, Inc. The meeting 
was attended by more than 80 engi- 
neers, technicians and pilots represent- 
ing domestic and foreign airlines and 
government agencies. The Air Force 
and Navy also was well represented. 
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Evidence of the high degree of com- 
plcxitv of modern avionics equipment 
and of modern turbojet engines include: 

• Sperry's K-type radar bombing-navi- 
gation system used on B-47 and B -52 
jet bombers contain some 70.000 parts, 
including almost 500 vacuum tubes, 
100 rclavs and some 50 motors. 

• Pratt & Whitney Aircraft's JT3 (J57) 
twin-spool jet engine, which powers 
such planes as the B-52, F-101A and 
F 102A, incorporates over 3,700 sepa- 
rate air foils, making it one of the most 
complicated aerodynamic machines in 
the world. It required over 5100,000,- 
000 and eight years to develop. 

To meet these trends, several solu- 
tions have been evolved. 

• Airlines such as American, long a 
hold-out against electronic flight simu- 
lators arc contracting to buy such 
simulators for its Douglas DC-S and 
Lockheed Electra gas turbine-powered 
transports. And the USAF will proba- 
bly buy simulators for all of its large, 
multi-engine aircraft. 

• Companies such as Burton Rodgers 
arc being asked to build increasing num- 
bers of intermediate type trainers, such 
as procedure and physical parts train- 
ers. for both the military and for com- 

« Manufacturers of gas turbine power- 
plants, such as Allison and General 
Electric, have established formal train- 


ing courses to teach airline flight and 
ground crews how to operate, trouble- 
shoot and maintain the engines which 
will power many of tomorrow's trans- 
ports. P&WA and Wcstinghousc also 
arc working towards this goal. 

Gas Turbine Courses 

C. E. Martin. Allison’s representative, 
told the meeting his company was pre- 
pired to back the airlines to the hilt to 
piovide basic knowledge and training on 
its 501 D turboprop engine going into 
use with the Lockheed Electra transport. 

Allison is establishing these three pro- 


grams to support its product: 

• Four-week training program for main- 
tenance mechanics. 

haul mechanic personnel. This also 
will include training on how to overhaul 
engine accessories if the accessory man- 

ice. lie added that the only accessory 
manufacturer now prov iding this train- 
ing is Bcndix Products on its gas turbine 
fuel control units. 

• One-week training program for flight 
crew members. 

A. E. Langhorst. of GE, said that his 
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company is tailoring a three year train- 
ing program on the CJ805 (J79) turbo- 
jet to airline requirements. The engine 
will power Convair's new four-jet 880 
transport. 

• In 1957, GE will provide general-type 
training in the ficld-at airline mainte- 
nance and overhaul bases. The training 
will be as closely related to the 805 as 
security will permit. 

• In 1958, a typical-type training pro- 
gram will be as detailed concerning the 


805 as security will allow. 

• In 1959, GE hopes to be able to bring 
airline engine mechanics to Evandale 
for unrestricted, detailed instruction on 
the engine. 

He added that GE's latest training 
aid, a scale plastic model of a jet engine 
(AW Jan. 14, p. 65) was cheap. Cost is 
but a fraction that of a live engine, it 
is light and easy to transport, and it is 
simple to modify to different dash 
numbers of a given model engine. 


W. W. Doolittle, of P&WA, did not 
outline a formal jet engine training pro- 
gram for his company. He did, how- 
ever, repeatedly stress the need for a 
thorough training syllabus for jet engine 
mechanics. Reason, he said, is that "the 
thermal and aerodynamic complexity of 
an advanced jet engine in the J57 class 
far outweighs its mechanical simplic- 
ity." 

Reputation at Stake 

He added that, "since the air trans- 
port industry of the world is staking its 
enviable reputation on the gas turbine 
engine, P&WA, as one of the major 
airline jet engine suppliers, stands will- 
ing and able to help the airlines in every 
way possible." lie said that his com- 
pany’s field engineers and sendee de- 
partment are ready to lend a hand 
whenever needed. 

Training is the only variable in the 
formula of the jet area, Doolittle con- 
tinued. He believes that the airline 
which spends the most training hours 
per man is the airline most likely to 
lick jet age growing pains. 

A major problem facing the airlines 
is the fact that they are going to start 
their gas turbine teething on some of 
the most complicated engines ever built. 
This is contrary to the experience of 
the military, wlio started with the first, 
and therefore very simple, jet engines 
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and grew up with the powcrplants as 
they became progressively more compli- 
cated. The military now have a full 10 
years background of jet engine experi- 

Doolittlc conceded that the actual 
maintenance of a jet engine is easier 
than that of a high-powered piston en- 
gine. But lie does not believe that an 
average mechanic can maintain an ad- 
vanced jet engine with only piston en- 
gine training techniques. 

Problem is that troubles will now be 
in the field of thermodynamics and 
aerodynamics instead of being purely 
mechanical. As he put it, "a jet engine 
problem is often invisible. When a 
malfunctioning engine is disassembled, 
every component may look perfect. 
Therefore, to the jet engine mechanic, 
tools are less valuable than thinking, 
reasoning and understanding the facts, 
figures and fundamentals of engine per- 
formance.” 

To properly understand a jet engine’s 
performance, Doolittle suggested that 
mechanics be schooled in physics at a 
high school level. He should under- 
stand the fundamentals of gas laws, 
thermodynamics, aerodynamics, princi- 
ples of combustion, ratios, percentages, 
and shop mathematics. He also should 
be able to read graphs and curves. 

Doolittle stressed the fact that, when 
you have a machine that releases 30,000 
shaft horsepower to its turbines, as docs 
a 10,000 lb. thrust engine such as the 
J57, it must be handled intelligently. 

P&WA believes that the JT3 will 
probably start its commercial service 
with a 600 hour overhaul life. This will 
gradually grow to an overhaul life longer 
than most of today's piston engines, the 
company predicts. The engine's com- 
bustion chamber liners will not have to 
be changed between overhauls, and 
compressors may go for two overhauls. 

Tlie JT3 should give the airlines 
good service since it will have had four 
years and over 300,000 hours of mili- 
tary operation behind it by the time it 
starts flying commercially. 
Westinghouse Ways 

C. C. Engcrt of Westinghouse told 
the conference that his company is in- 
vesting $85,000 yearly in a training pro- 
gram it has set up for its own service 
engineers. 

The one month classes arc limited to 
four engineers to assure a high degree 
of personalized training. 

Working on the theory that "people 
are the best training aids you can get," 
Westinghouse is striving to up-grade 
its staff of technical representatives to 
help train its powerplant customers. 

To date, no announced commercial 
jet or turboprop aircraft will use West- 
iiighousc jet engines. 

Trans-Canada Air Lines’ representa- 
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tive, D. H. Clifford, flatly contradicted 
P&WA’s contention that piston engine 
mechanics need complete reorientation 
and retraining before they can cope 
with gas turbine engines. 

Only TCA men to receive factory 
training were instructors. They were 
taught the Rolls-Royce Dart turboprop 
which powers the carrier’s Vickers Vis- 
counts. Yet, according to Clifford, 
"TCA never placed an engine in over- 
haul with less difficulty. 

"If we had to do it again, we would 
look upon the jet engine with much 
less trepidation than we did the first 
time. We found that our aircraft 
engine mechanics understand the princi- 


ples of jet engine operation and make 
the transition from piston engines to 
gas turbines with ease.” 

Probable reason for the divergent 
opinions held by the airline and the 
engine manufacturer is that TCA was 
speaking of the relatively small and sim- 
ple Dart, while P&WA was discussing 
the more advanced J57. 

Lockheed's Views 

Capital Airlines, also Viscount opera- 
tors, find that local high school physics 
teachers and university professors make 
good instructors in the fundamentals of 
jet engine operation. 

Airline maintenance personnel will 


have to become more specialized on 
systems when they tackle the new family 
of gas turbine transports, according to 
Lockheed. 

The new planes, such as the Elcctra, 
will incorporate many new concepts 
other than new-type powcrplants. Ex- 
ample is the substitution or a.c for d.c 
electrical power. The Electra will have 
four 60kva alternators to supply a.c. 
power. What little d.c. current is 
needed will be provided by rectifiers. 

The Electra requires a lot of electri- 
cal power to operate its freon cabin 
cooling system during the summer. 
Therefore, Lockheed decided to use elec- 
tricity to heat the cabin in the winter 
instead of resorting to combustion heat- 
ers which, the company believes, are not 
too reliable over 40,000 ft. Nor did 
LAC want to pipe hot compressor air 
in from the engines because it is too 
inefficient and drafty. So the plane will 
be warmed by electrically-heated radiant 
panels in the cabin's side walls and floor. 
Result, says Lockheed, will be even, no- 
draft heating. 

To combat increasing systems com- 
plexity, the aircraft's serviceability has 
been greatly improved. 

Service centers for hydraulic, electrical 
and air conditioning systems are located 
in the plane's belly where a man can get 
at them without work stands. 

Wing service panels swing down and 
have components mounted on the panel 
so mechanics do not have to work in 
dark, crowded wing cavities. 

Lockheed's airline training program 
on the Electra includes a 5 week course 
for supervisory personnel and 14 section 
courses for maintenance and overhaul 
mechanics. LAC realizes that no air- 
line will want a mechanic to take all 14 
courses. But the manufacturer expects 
Electra operators will arrange their per- 
sonnel going to factory training in such 
a way that three to six groups will en- 
compass all 14 sections. 

Douglas has under way an extensive 
study of the new skills required to main- 
tain new jet aircraft and how many 
maintenance hours per flight hour will 
be required for a given plane. The 
company is doing this study for the 
military. USAF is well along on this 
program. 

United & American 

United and American flight crew hir- 
ing philosophies are basically similar 
with one major difference. UAL hires 
only pilot personnel who, they believe, 
will become future airline captains. The 
budding pilot must progress from flight 
engineer to first officer to captain. AA 
also tries to hire only pilots who are 
captain material. But American restricts 
this to co-pilots. The airline now hires 
career flight engineers without any re- 
quirement for them to progress to the 
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left seat via the first officer's berth. 

United and American agree that the 
strict screening required for such pro- 
grams means that, on an average, only 
one applicant out of 50 passes. But the 
result is better caliber men and a much 
lower attrition rate among pilot trainees. 

UAL finds career instructors more 
effective than part-time teachers. The 
airline sums up its flight training aim 
this way, "we want to bring a man 
through his training program success- 
fully if possible . . . our training school 
instructors stress sincerity and human 
relationship with their students . . . wc 
do not operate a ‘wash-out machine'.” 

American says that it is constantly 
evaluating its flight training program 
and personnel to maintain peak effi- 
ciency. Example of the big job of mov- 
ing a pilot from a Convair 240 to a 
DC-6 is that he has to learn 500 pro- 
cedural steps, many of them in specific 
sequences. 

United has long been a flight simula- 
tor user having machines for both DC-6 
and Convair transports. The airline be- 
lieves that the high costs of the devices 
can be quickly written off by reducing 
the number of training flights. 

American docs not believe that simu- 
lators have justified their purchase price 
up to now. The airline thinks that, 
with adequate procedure training on 
today's planes, simulators are not nec- 
essary to train flight crews. 

American bases its opinion on a 
check of two groups of four crews each 
of which were trained to fly the Boeing 
Stratocruiscr for the now defunct Amer- 
ican Overseas Airlines. One group of 
four flight crews were trained on Pan 
American’s 377 flight simulator, the 
other group of four were trained on a 
377 procedure trainer. After a careful 
evaluation of the proficiency of the two 
groups, five veteran instructor pilots 

there are no measurable differences be- 
tween the simulator-trained group and 
the procedure trainer-taught group. 

So American stopped buying simula- 
tor time from PanAm. 

Burton Rodgers stresses the fact that 
they arc pushing their procedure trainer 
as an adjunct to, rather than a substi- 
tute for, the flight simulator. Since the 
device costs but about one tenth the 
price of a simulator, airlines and the 
military can afford to have both. The 
trainer would be used to teach flight 
crews everything about a plane’s cock- 
pit and the management of most of its 
systems. The simulator would be used 
to train crew’s in aerial navigation and 
handling characteristics of the plane. 

Among the many training aids Cur- 
rently being built by Burton Rodgers 
are four DC-6, 7 procedure trainers just 
delivered to American and 34 T-33 units 
being built for the USAF. 



Unusual aerodynamic design of the F-104A Starfighter gives 
this slim, razor-winged streak of fighter power the greatest 
combination of speed and flying performance ever built into a 
combat airplane. The high tail is a significant contribution to 
precision control ... just as Camloc's 4002 Series quarter-turn 
fasteners on the F-104A's access panels are a significant con- 
tribution to security in flight and speed of maintenance . . . 
Camloc quarter-turn fasteners open fast, close fast, hold fast! 
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BUSINESS FLYING 


Corporation Pilots Receive Benefit 
Of USAF’s Turbojet Experience 


By Erwin J. Bulban 

Dayton, Ohio— USAF is sharing with 
corporation pilots its hard-won jet ex- 
perience to minimize the "hardships" 
of transition to turbine-powered air- 

WADC opened its doors at Wright- 
Patterson AFB, near here Feb. 7 and 8 
for a jet know-how symposium for 
some 160 pilots, members and guests of 
National Business Aircraft Assn., pat- 
terned after an earlier open-house 
sponsored by the Air Force for the air- 
lines (AW Oct. 29, 1956 p. 32). 

Sixteen Air Force military and civil- 
ian technicians provided business pilots 
and operators with a broad base of jet 
maintenance and operating data, high- 
lighting: 

• Need for rigid pre-flight planning to 
maintain adequate fuel reserves. 

• Need for takeoff thrust augmentation 
to overcome jet's relatively slower ac- 
celeration compared with propeller- 
driven aircraft, and requirement for a 
jet reverser for adequate reserve power 
landing and braking. 

• Understanding of physiological prob- 
lems of high-altitude jet flight including 
the effects of oxygen starvation, decom- 
pression, bends and gas expansion on 
crew and passengers. 

• Need for good housekeeping of air- 
port parking, taxi, runup and takeoff 
areas to prevent serious damage to 
powerplants due to ingestion of foreign 
objects. 

• Need for adequate ground environ- 
ment, including pavement capable of 
withstanding jet blast and fuel spillage, 
improved runway markings, new sen-ic- 
ing vehicles of modular concept to re- 
duce ramp traffic. 

• Need for improved traffic control 
equipment and procedures to funnel 
jets quickly off and on airports. 
Aircraft Operation 

Because of the considerably higher 
fuel consumption of the turbojet com- 
pared to piston engine, flight planning 
must be very accurate, particularly on 
long stage flights, pilots were told. One 
WADC test pilot, citing the T-33A 
jet trainer, carrying a full fuel load of 
813 gal., compared to 808 gal. in the 
military C-47 (DC-3), noted that the 
T-33 in nearly every ease lands closer to 
its fuel margin than the piston trans- 
port, frequently with only 100 gal. of 
jet fuel remaining. He recommended 


that civil pilots get their traffic clearance 
before starting their engines; stay in 
their aircraft with external power on 
and radio tuned to the tower so that 
they can push the starter button as 
soon as they get the go-ahead. To cite 
fuel consumption, he mentioned that 
the 1 0,000-lb.-th rust-class P&W J57 
bums some 1,100 lb., hr. of fuel at idle, 
compared to 2,800 lb./hr. at altitude 
at 500 kt. TAS. 

USAF abandoned the tabular pre- 

time ago for a form of charts it calls 
the mission profile, a composite of all 
of the possible level flight plans for a 
given type aircraft's given weight and 
configuration and using the best speeds 
for long-ranges. 

Maximum Range Plotted 

Charts contain a climb segment, 
level flight cruise speed and cruise climb 
flight path with fuel used and time 
elapsed values cross plotted. Illustrating 
with a T-33A profile chart, the speaker 
showed how the maximum range of 
the aircraft at 40,000 ft. could be 
plotted by tracing the climb path to 
that altitude and then fly level until 
the curve zero-fuel-remaining is reached, 
then trace back to whatever fuel re- 
serve is desired, E.G., 113 gal., giving 
a 1,180-naut. mi. range and three-hour 
flight time. To plan a l,00Q-naut.-mi. 
flight, run the finger from that point on 
the chart and go vertically; this shows 
that at 23,000 ft. the entire fuel load 
is needed, at 31,000 ft. the reserve 
would be 113 gal. and at 40,000 ft. it 
would be 183 gal. 

The cruise climb technique. Air 
Traffic Control permitting, was pointed 
out as the simplest cruise control 
method for maximum range. The pilot 
simply climbs at the recommended 
climb schedule until he reaches initial 
cruise altitude, which is usually where 
climb rate falls off to about 500 fpm. 
He then levels out, sets up cruise speed 
and rpm. As fuel is burned, the plane 
becomes lighter and seeks a higher 
altitude on its own, resulting in a shal- 
low climb of about 50-60 fpm. For 
best climb, ascent at virtually constant 
Mach number schedule was recom- 
mended. 

Jet bakeoff performance came in for 
considerable discussion, the engine's 
slow acceleration being the factor. 

As a general example, it was noted 
that compared with standard 60F day, 


sea level, a typical jet engine loses about 
15% thrust with an increase in tem- 
perature to 100F, while a piston engine 
loses about five percent power. A 

5,000-ft. increase in pressure altitude 
results in a 50% increase in takeoff 
run for a jet and only about 25% for a 
piston engine aircraft. Checking the 
T-33A handbook shows that it requires 

3.000 ft. takeoff distance at sea level 
on a 60-deg. day; more than twice as 
much distance— 6,200 ft.— at 5,000 ft. 
at 100F. 

To simplify its procedure, USAF 
adopted an "equivalent weight" con- 
cept based on the fact that increase 
in temperature is similar to an increase 
in weight. For example, for the T-33A. 
the pilot notes that an 18F increase 
intemperature has the same effect as a 
1,500 lb. increase in the airplane’s 
weight, so he simply adds this to the 
plane’s actual weight when he works 
the chart. A T-33A weighing (actual) 
15,100 lb. climbing from sea level to 

35.000 ft. would require 960 lb. fuel 
and 88 naut. mi. and 16 minutes at 
standard day. With a temperature in- 
crease of 18F, effective weight would 
become 16,600 lb., climb to 35,000 
ft. would bake 1,100 lb. of fuel, cover 
105 naut. mi. and take 20 min. 

Because of importance of tempera- 
ture on takeoff run, UAF pilots are 
now required to compute bakeoff dis- 
tance for each flight and enter it on 
the clearance sheet. 

Cold weather has the opposite effect; 
a jet pilot noted that at 50-deg. below 
zero, thrust can be increased up to 
25%, giving a shorter takeoff run and 
much faster acceleration. This thrust 
bonus turned out to actually be a 
handicap during recent cold-weather 
tests of the supersonic Lockheed 
F-104A Starfighter in Alaska. Extra 
power provided by low temperatures 

S iut the airplane through the gear down 
imit speed before the pilot could re- 
tract, a problem aggravated by the 
cold making the hydraulic system slug- 
gish. This is a point jet airframe manu- 
facturers should count on in designing 
gear doors, the limiting factor in gear- 
down limit speeds. 

Water/Alcohol Injection 

To counter the effects of tempera- 
ture increases on jet takeoff runs, use 
of water/alcohol injection looks like a 
good bet for thrust augmentation. The 
turbojet is more intolerant of exceed- 
ing rated power output than piston 
engines, it was noted. As much as 10% 
more thrust can be obtained by using 
105% of rated engine speed, but the 
shorter engine life results. Using a ratio 
of 27% alcohol and 73% water at a 
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flow of 650 lb./min.. the |47 gains 
1,200 lb. thrust. An all or nothing 
method when activated, W/A injection 
can be deactivated for aborted takeoff, 
and most important, has negligible 
effect on the engine and is probably 
the least expensive way of boosting jet 
engine power. More power, but also 
more complication at greater cost is 
common to the afterburner power aug- 

Thrust Reverse 

Cleanness of the modem jet airplane 
necessitates some system for slowing it 
down in landing and the jet reverser 
looks like the most promising-equip- 
ment that could be modulated from 
full forward thrust to 50% reverse 
would eliminate or greatly reduce the 
need for other decelerating devices, 
pilots were told. There is presently no 
requirement for greater than 50% re- 
verse thrust. 

Majority opinion holds that there 
should be two levers for throttle and 
reverser control. Using this system, 
such a sequence is envisaged by W ADC 
technicians: about two or three minutes 
before touchdown, at fairly high alti- 
tude. the pilot would place the engine 
throttle at maximum rpm., then switch 
to the reverse lexer and modulate the 
equipment to maintain desired speed 
in the approach. After touchdown, the 
reverser is put in full reverse. On stop- 
ping the pilot would switch to the 
throttle lever to retard engine speed, 
automatic-ally pulling the reverser out. 
At no time during operation would the 
pilot have to use both controls. 

A prime advantage of the installa- 
tion would lx- that the pilot would al- 
ways have 100% engine rpm. Avail- 
able for a go-around. eliminating the 
time lag due to the native slow acceler- 
ation of the turbojet. 

Tests of an F-84F with an experi- 
mental reverser shoxved that the fight- 
er’s landing distance was reduced some 
30% even though only approximately 
20% reverse thrust was obtained. 
Power Loss 

Power loss of an engine has more 
serious effect on a jet aircraft's control 
characteristics than with a piston-en- 
gine airplane, one speaker noted. This, 
he said, was primarily due to the slip- 
stream velocity over the whig being 
higher than the free stream velocity in 
the jet due to the higher power; when 
this higher speed is lost, lift is reduced 
and a large and rapid roll angle may 
occur. Also large yawing moments, 
greater than those produced by the 
rudder may be noticed, placing heavy 
loads on the aft fuselage and vertical 
tail. 

Extra structure that would be 
needed to protect these areas from ex- 
cessive side loads may be avoided, if 


the pilot refrains from corrective action 
until after the initial oscillation has 
been completed. 

Increased altitude has resulted in de- 
creased damping and increased period 
of oscillation in all three axes, factors 
that could result in making passengers 
uncomfortable. 

Physiological problems of flight at 
high altitudes will take on new impor- 
tance as the corporate pilot moves into 
the jet era and misunderstanding of 
their importance can be disastrous, a 
specialist from WADC’s aero-medical 
laboratory stated. 

Four Main Phases 

Breaking his discussion into four 
m ini ph iscs the specialist covered: 

• Hypoxia (oxygen starvation), giving 
data compiled from USAF personnel 
who removed their oxygen masks while 
in an altitude chamber. Noting that 
the subjects were at rest and noting 
that the work of flying and anxiety can 
increase oxygen consumption by 2.5, lie 
gave these results of the test: 

0-5,000 ft.— Normal behavior. 

5.000- 8,000 ft.— Undetectable behav- 
ior change to 30 min. exposure. 

8.000- 11,000 ft.-Detcctable behav- 
ior changes after one hour. 

11.000- 20,000 ft.— Considerable hand- 
icap after 1 5 min. exposure. 


20.000- 25,000 ft.— Serious handicap 
(3-10 min.) incapable of self preserva- 

llO 25,000-30,00 ft.— Imminent collapse 
in three minutes or less. 

30.000- 40,000 ft.— Imminent collapse 

• Decompression— The medical special- 
ist recommended that cabin pressure be 
carried at 5,000 ft. equivalent in light of 
his belief that corporate aircraft will 
mainly be earning passengers who are 
older than USAF jet personnel and 
who arc in caning degrees of health, 
therefore more susceptible to hypoxia, 
bends, gas expansion in the organs and 
the effects of decompression. 

Noting that Civil Aeronautics Ad- 
ministration reports some 50 decom- 
pressions quarterly in piston-engine 
airline aircraft, he considered the possi- 
bility of pressure and oxygen loss a real 
one requiring careful consideration by 
designers and operators of business air- 
craft. 

Explosive decompression is the 
emptying of lungs in less than the 
emptying time of the lungs, which is 
a half-second or less: rapid decompres- 
sion involves emptying in a half-second 
or longer. Time of useful consciousness 
after rapid decompression at 22,000 ft. 
is about 10 min.; at 25,000 ft., three 
minutes; 30,000 ft., one minute or less; 
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THE ERA OF THE ELAND IS BEGINNING- 

' m ! 

i\ 

Every medium-haul airline in the world is faced with 
an urgent decision : how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 


It becomes clearer every month that ELANDS are the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to run and service. Because of its extreme flexibility in 
performance it is adaptable to any and every operating condidon. And because of its 
simplicity and its excellent power-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Convair — bought from the makers and 
converted to ELANDS — is a convincing illustration. 

Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications — and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-icing of engine intake, propellers and spinners). 




The profit of ELAND operation — From studies made of the published direct 
operating costs (including depreciation) of a number of typical airlines, it is proved 
that in the light of our guarantees a converted aircraft will be cheaper to operate — 
whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 
miles. Such calculations, of course, take no account of the increased revenue which 
will be earned by this, as by all other turbine-engined aircraft thanks to greater 
passenger appeal. 


Eland conversion means increased profits to the progressive airline 

D. NAPIER AND SON LIMITED • LONDON, W.3. ENGLAND Partner, In Progress with The ENGLISH ELECTRIC Company lid. 

K. SHIPP & A. GUALTIERI, Suite 909, Duporrt Circle^ Building. ^ P. J. WAin.^reoni^Aviolion Depl^970. McEachran Aven 
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35,000 ft. and above, 10-1Z see. 

Considering that man's speed of 
interpretation of an emergency and 
speed of action to correct it can be from 

oxygen system but an automatic one is 
entirely impractical, he stated. In addi- 
tion, considering the time of useful 
consciousness at 40,000 ft., he empha- 
sized the importance of having at least 
one crew member on oxygen at all times 
at the higher altitudes. 

Bends, caused by nitrogen in the 
blood stream expanding as gas bubbles, 
as a result of decompression, do not 
occur below 30,000, but age and old 
injuries, such as "football knee" can 
icduce this to 18,000 ft., he stated. 

Expansion of gases in the bowels or 
other bodv cavities is another factor, 
particularly critical to those persons 
with diseased sinuses or middle age and 
can be very severe in those who have 
abdominal surgery with post-operative 

Traffic Control 

Discussion of TRACALS (Traffic 
Control and Approach System) installa- 
tion operated by Airways and Air Com- 
munication Service as ii Wright-Patter- 
son AEB facility and by WADC as a 
test facility included results of several 
return-to-base evaluations with flights 
of 12 B-47 jet bombers. 

Hie crews were requested to call the 
Rapcon center when inbound to 
Wright-Pattcrson somewhere in the 
vicinity of Charleston, W. Va., about 
200 mi. southeast of the base. They 
were asked to be about 30 sec. apart and 
not more than two minutes apart cn 
route. Two controllers, with just three 
beacon codes on the short-range radar 
and two on the long-range radar were 
able to space the planes one-minute 
apart, start their power-off descents 
from 30,000 ft., 77 mi. from the base. 
After a 4,000 fpin. descent at 290 kt.. 
the B-47s were leveled off at 2,500 ft. 
10 mi. out and turned onto final 
approach for GCA-monitored ILS ap- 
proaches maintaining their one-miuute 
separations throughout the flight by 

Even with the limited approach con- 
trol area at the base, Wright-Patterson 
lias not had a holding stack, except for 
emergencies, in the past three years. 

Pilots flying new types of jet fighters 
and bombers from the installation ex- 
press the desire to remain at 40.000 ft. 
until cleared to land rather than be 
laddered down even to 20,000 ft. Feel- 
ing is that a power off descent started 
over 50 mi. from the field is less 
likely to delay other traffic arriving or 
departing than a normal jet penetration 
from 20,000 ft. using up a considerable 
amount of airspace and altitudes either 
in or adjacent to the normal traffic 
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Now is the time . . . Convair is 
the place! Yes! If you are 
planning for a career in 
engineering look to Convair 
Pomona, the leader in Electronics. 
America’s fastest growing young 
industry. Now engaged in 
Design, Development, Engineer- 
ing and production of Electronic 
equipment and complex weapons 
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Engineers wanted for this assignment: 

TAKE MAN 
HIGHER.. .FASTER 
...THAN EVER 


BEFORE 


phenomena of the stratosphere. Here in 
deep blue space, violent 200-mile-per- 
hour winds light each other. Fantastic air 
temperatures and aerodynamic heating 
become incredible, contradictory forces. 

The airplane of the future will have to 
overcome all the problems of this eccen- 
tric environment, and do one more thing 
—house and protect a human pilot. 

At two times the speed of sound the 
lowest temperature anywhere on the air- 
plane is 250°— hot enough to rob alumi- 
num alloy of 20% of its strength. At 
Mach 3 temperatures zoom to a blood- 
boiling 650°. And yet thermodynamics 

many more to be unwrapped before this 
space-age accomplishment is real. 

The aeronautical researcher has, how- 
ever, an outline picture of his airplane 



of the future. He knows that its configu- 
ration will be designed to reduce friction 
... its wing will be razor-thin ... the nose 
needle-sharp to avoid detached shock 
waves. He also knows that his brainchild 
will have to prove itself high above the 
atmosphere ! 

One day soon this missile-like airplane 
will take man where he's never been be- 
fore ... to the very frontier of space. 

If you accept this challenge we promise 

personal growth and rewards initiative. 
Engineers have constantly guided the 
long-range technological advancement of 
North American where research and de- 
velopment on the X-15-a manned air- 
craft for the investigation of speeds and 
temperatures at very high altitudes — is 
now in progress. 

Write today for full particulars to: 
Mr. T. J. Wescombe, Engineering Person- 
nel Manager, Dept. 2AW. North American 
Aviation, Inc., Los Angeles 45, California. 




NORTH AMERICAN AVIATION, 


INC. 
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Better Wind Data Needed for Jet Flight 



RELATIONSHIP between slant visibility, indicated by line R; glide path, shown by line 
R, , and the threshold height (TCH) is shown in diagram. 


By William H. Gregory 

New York— Balloon tracking to ob- 
tain upper atmospheric wind speeds is 
too inaccurate and too slow for jet air- 
plane flight planning and some other 
method will have to be developed. 
I\ W. Reichcldcrfer, chief of the U.S. 
Weather Bureau, told a meeting of the 
American Meteorological Society here. 

Military jet plane operators arc press- 
ing the bureau now for improvements 
in method as well as quantity of upper 
atmospheric operations, the Weather 
Bureau chief said, and airline operators 
arc beginning to ask for the same thing 
as commercial jet operations draw 

Airline Meeting 

Airline meteorologists met privately 
with Rcichelderfcr during the meeting 
to discuss this and other problems in- 
volving weather data. 

II. T. Harrison, Jr., director of 
weather service for United Airlines, said 
the airlines did not view high level wind 
speed data inaccuracy as critical for air- 
line |ct operations, but agreed that it 
was one of the problems which would 
have to be faced. 

The military view of the situation was 
touched on bv Lt. Cmdr. J. W. Hin- 
kclman, Jr., a meteorologist who also is 
a naval aviator with jet experience. His 
personal view from flight experience is 
that the need for accurate wind speed 
data in the upper atmosphere is becom- 
ing a "life or death” matter for the 

One frequent source of error, Ilinkel- 
man pointed out in his paper, co- 
authored with Herbert Richl and Elmar 
Reiter of the University of Chicago 
Meteorology Department, is in radar 
tracking at low elevation angles. Small 
changes produced by the hunting of the 
radar or inertial periods of the equip- 
ment can produce large fictitious varia- 
tions in wind speed, he said. 

Rcichelderfcr said that errors had 
reached as high as 50% on some occa- 

Thcse balloons also require 14-2 
hr. for ascent, which is too slow for jet 

“As far as jet stream soundings are 
concerned." he said, "we need better 
means than the radiosonde balloon, but 
there is nothing definite in line now. 
This is on the Buck Rogers order, but 
there is a break in density associated 
with jet streams that might be detected. 
It might be that radioactive isotopes 
could be tracked, or some other sub- 
stance used as ’’window” which could 
be tracked more accurately by radar.” 

Development of better wind speed 


tracking methods probably will be left 
to the military. Rcichelderfcr said. The 
subject is of great importance to them 
and in general the services arc better 
able to provide the funds. 

The Weather Bureau hopes eventu- 
ally to find mathematical means to pre- 
dict behavior of the jet streams. How- 
ever. the bureau is hampered now by a 
general need for advancement in mathe- 
matical methods, models to express 
better what goes on in the atmosphere, 
Reichelderfcr said. 

This need is delaying progress in nu- 
merical prediction and utilization of 
computers bv the bureau. 

Airlines and the military also arc ask- 
ing for more upper atmospheric data in 
general, and one response to this has 
been an increase in daily radiosonde 
soundings from two to four. For 100 
stations, this adds a cost of $4,000- 
S6.000 a day. which explains why there 
is reluctance on the part of the bureau 
to add further to the overall number of 
soundings. 

Observation Demand 

There is a demand also for additional 
soundings from areas not now covered. 
Blank spaces are most noticeable in the 
Rocky Mountain regions, and there is a 
blank over the Pacific Ocean south of 
the weather ship stationed between 
Hawaii and the Mainland. More down- 
stream stations have been proposed as 
a means of combatting tracking errors 
in wind observations. 

Though Reichelderfcr saw no imme- 
diate hope of progress in obtaining bet- 
ter wind observations, he did feel 
progress had been made in another area 
of concern to airline operators— terminal 
observations. He referred to the end-of- 
the-rumvav observations made at the 


ANDB Newark Airport Project, which 
were described in detail in a paper by 
Charles G. Knudscn, former meteorolo- 
gist in charge of the project, and Wil- 
liam E. Eggcrt, acting meteorologist in 
charge, in a joint session with the 
Institute of Aeronautical Sciences. 

Weather observations taken at the 
terminal periodically do not necessarily 
portray accurately the weather actually 
encountered by the pilot in approach 
and landing. Thus the purpose of the 
project was to try to find a better sys- 
tem at an airport with a large traffic 
volume and a high incidence of poor 

Slant Visibility 

Using a ground estimate of the slant 
visibility, it was concluded that it was 
possible to give the pilot an altitude for 
threshold contact height; that is, a 
height of the plane on the glide path at 
which the pilot can first be expected to 
sec the approach lights, threshold lights, 
or other identifiable objects on the in- 

• When put in operation, slant visi- 
bility was simply related to the glide 
slope angle of 2.S deg. through a series 
of nomograms giving a graphical repre- 
sentation of formula already solved for 
conditions encountered at Newark. 
These nomograms, consisting of five 
plastic-coated underlays and 14 trans- 
parent overlays, were supplied by the 
Sperry Gyroscope Co., which partici- 
pated in a predecessor project at Mac- 
Arthur Field, Islip. N. Y. 

Instead of reporting a slant visibility 
of 10.000 ft., the pilot was told bis 
threshold contact height was 560 ft. 
Parameters for determining slant visi- 
bility, and how they arc obtained: 

• Horizontal visibility, measured by a 
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your career 




Salaries commensurate with ability and experience, 
attractive surroundings tor work flavored with 
challenge and excitement. 

Entree 

Accomplishment and steady financial progress, 
garnished with generous measures of prestige and 
security. 

Large serving of responsibility topped with even 
greater opportunity to work creatively. 

Unfortunately, a good career can’t be ordered a la carte (or any 
other way!). It happens only when the right man comes along to 
join the right company at the right time. We've seen it happen 
often. And if the bright future of Sikorsky helicopters is any indi- 
cation, we’ll be in business long enough to see it happen again and 
again — perhaps to you! 

Address your resume to Mr. Richard Auten 
at our Bridgeport Personnel Department. 



SIKORSKY AIRCRAFT 

BRIDGEPORT-STRATFORD, CONNECTICUT 


transmissiomcter near the touch down 
point of the runway. 

• Cloud height, measured by a rotating 
beam ceilometer near the ILS middle 
marker. 

• Terrain illumination and brightness of 
the horizon sky in the direction in 
which the pilot is looking, measured by 
photometric equipment. 

• Reflectance values of the runway sur- 
face. runway markings and surrounding 
ground, measured during dry, wet and 
snow conditions. 

As soon as the threshold contact 
heights were determined, they were 
transmitted to the tower via direct 
wire to a digital readout unit. In turn, 
these values were transmitted to the 
approaching aircraft when aircraft was 
reported inbound from outer marker. 
Pilot Help 

Cooperation of pilots was asked in 
reporting “green lights,” the moment 
they first saw the green threshold lights. 
To check the accuracy of the height, 
the tower operator triggered two modi- 
fied Beattie Veritron cameras which 
photographed the plane’s echo on the 
three and ten mile elevations and azi- 
muth scopes at the instant the pilot 
reported. Threshold heights then were 
recomputed with recorded data for com- 
parison. 

Because of lack of familiarity on the 
part of pilots, only 979 reports were re- 
ceived of green threshold lights or run- 
way surface through last June, when 
project was to have ended. Reports avail- 
able were broken down into five cate- 
gories, distinguishing day and night, 
and between positive reports of “green 
lights” and of “lights” which may have 
referred to white bar or flashing ap- 
proach lights. 

Nebulous Results 

Correlation coefficients were best for 
night landings. 

The project, as extended, will con- 
tinue at least through December. Pre- 
liminary results presented in the paper 
gave a nebulous picture, but Knudscn 
said later figures through November of 
last year-now being analyzed by Sperry 
engineers— showed real promise. The 
Weather Bureau is convinced the ap- 
proach to the problem is the right one. 

One boon to the program was assur- 
ance from the CAA to pilots that they 
would not face legal action for placing 
themselves on record in their ap- 
proaches. 

What lies ahead is a further refine- 
ment of the constants used in the cal- 
culations. and a development of tech- 
niques to forecast threshold contact 
height. Knudscn believes this is possi- 
ble; though the forecasts will have to be 
90-95% right, their required duration 
of only 30 min. or an hour will be a 
compensation. 
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^ you 


are invited . . . 


to read an interesting brochure on career opportunities 


prepared by AMERICAN AIRLINES lor 


aeronautical, mechanical, and electrical engineers. 





AMERICAN AIRLINES. INC. 

PERSONNEL OFFICE 
910 SOUTH BOSTON 
TULSA. OKLAHOMA 


Design and development 
ENGINEER, 
graduate electrical, 
with knowledge of 
modern servo-mechanisms, 
instrument-minded. 



HELICOPTER PILOTS & MECHANICS 
I0B OPPORTUNITIES AVAILABLE 


EXPERIMENTAL 

STRESS 

ANALYSTS 

with experience in the establish- 
ment of shock and vibration design 
requirements and test criteria. Air- 
craft experience desirable. Degree 

tical Engineering from fully ac- 
credited university necessary. 

These are permanent positions with 
Sandia Corporation, located in Al- 
buquerque, New Mexico, and en- 
gaged in research and develop- 
ment for the Atomic Energy Com- 



STAFF EMPLOYMENT DIVISION 5»2 

SANDIA 

CORPORATION 

ALBUQUERQUE NEW MEXICO 
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UNITED 
IS HIRING 

228 


FLIGHT 

OFFICERS 



I" r h " [| high.p 0 »in9 
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OPPORTUNITIES FOR 

Metallurgists, Ceramic Engineers 
Welding Engineers 
Materials Test Engineers 



aimed at establishing design and manufacturing criteria 
for the application of metals to ramjet engines. These pro- 
grams cover a wide variety of structural materials and 
many different manufacturing processes. 

Included are such diversified programs as : 

iv alloys from aluminum to 

2 The development and evaluation of new manufacturing 
techniques from welding and forming to the application 
of ceramic coatings and high temperature brazing. 

3 Investigations of the physical and mechanical properties 
of materials at temperatures from -350°F to +3000°F 
for service lives ranging from seconds to hours. 


Requirements exist for personnel at all levels of training 
and experience. Bachelors -or advanced degrees in engi- 
neering are required. 

Now is the time to write that letter, or call 
John Murray, Professional Personnel 
16555 Saticoy ■ Van Nuys, Calif. • STate 5-8361 

marquardt - t; AIRCRaFTC0 . . 

FIRST IN RAMJETS 

Van Nuys, California • Ogden, Utah 
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of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence — and you will hear 
from us by return mail. 


AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 
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Shown seated above is K. W. Goebel, Rohr Design Engineering Manager 


DESIGN ENGINEERS 

find quick recognition 
of ability at Rohr 


Every engineer at Rohr works closely with interested associ- 
ates — and management. He finds respect for his ideas — swift 
recognition for his talent. He finds a big job and a big future 
in the tremendous field of power packages — a field in which 
Rohr is the accepted world leader. He finds Rohr a real work- 
ing company — with no absentee management. He finds job 
permanence and stability assured by long-range projects (cur- 
rent backlog — $200,000,000 — 40% of which is commercial.) 

And at Rohr, the engineer and his family find new, happier, 
year-round living in sunny Southern California. 

If you are a skilled production design engineer, write Rohr 
now! Enclose resume to J. L. Hobel, Industrial Relations 
Manager, Dept. 37 


$k beautijulL sunny CUa Q/ista, Ca&jowua 
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Towers ot strength 
lor America's defense 
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—Another challenge, another opportunity 
for Goodyear engineers 


Wherever the American flag flies, you’ll find radar 
structures like these— on 24-hour alert— ready to warn 
of an enemy’s approach by air or sea. 

Built by Goodyear Aircraft for the industry’s leaders, 
radar structures require the utmost in engineering skill 
and training. They require a specialized knowledge as 
rare as it is vital. And they’re typical of the opportuni- 
ties that fire the imagination of our engineers at 
Goodyear Aircraft. 

Here you’ll find exciting challenges in airship design, 
electronics, missile components, metals engineering, 
radomes— the list is broad, the possibilities for achieve* 
ment almost limitless. 

At your disposal are the most modern engineering and 
research laboratories, including a large computer labo- 
ratory. And, needless to add, an environment in which 
individual expression can flourish, and ideas take wing. 
Our continued growth and diversification have required 
expansion of our engineering staffs in all specialties 
at both Akron, Ohio, and Litchfield Park, Arizona. If 
you have faith in your ideas and in your ability to 
make them work, a rewarding career can be yours at 
Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. J ones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio, 


They 're c/oing big things at 


good/year 

AIRCRAFT 


ft 
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AVIATION 


EMPLOYMENT OPPORTUNITIES 



ENGINEERS! 

LIVE in Sunny San Diego! 




SENIOR PROJECT ENGINEER 
for Gas Turbines 

CHIEF EXPERIMENTAL ENGINEER 
PROJECT ENGINEERS 
for Gas Turbines 
Pneumatic Ducting 

Solar also has permanent positions for: 
CONTROLS ENGINEERS OESIGN ENGINEERS 
DESIGNERS DRAFTSMEN 

CHECKERS ENGINEERING WRITERS 


SOLARW 

IRC RAFT COMPANY W DES 
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EMPLOYMENT OPPORTUNITIES 



Knowledge of Military Specifications 
and formats required. Should be familiar 
with functional and environmental test- 
ing of specialized electro-mechanical, 
electronics equipment. Must be capable 
of interpreting engineering drawings. 
Some engineering experience or formal 
engineering education is desirable. 

Work with top men on Challenging 
Opportunities in the most versatile lab- 
oratories and with the finest test, re- 
search and development facilities. As 
part of Major, Permanent, Expansion 
Program new plant being added in 
suburban Milwaukee. 

AC provides financial assistance to- 
wards your Master’s Degree. Graduate 
programs available evenings, University 
of Wisconsin, Milwaukee. 

GM's aggressive position in the field 
of manufacture and GM’s policy of de- 
centralization creates individual oppor- 
tunity and recognition for each Engineer 


GM 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 


CONTROLS 

ANALYSIS 


t NGIt * EER5 

0 Mmw 


SPECIFICATION 
WRITERS 
(Technical) 


HEUCOPTER MECHANICS 

Openings in HONOLULU 

Wr 
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CHIEF PROJECT ENGINEER 

(Commercial) 

A major aircraft development and manufacturing firm located 
in the Mid-West has an unusual opening for a Chief Project 
Engineer on a new Commercial Jet Transport. Qualifications 
are: Engineering degree, 10 years heavy engineering experi- 
ence on successful commercial transport from preliminary 
design through production. This position would encompass 
complete engineering charge of this new project. Salary open. 
Interested parties please send detail resume in confidence to 

McDonnell Aircraft 

McDonnell Aircraft P. O. Box 516, St. Louis, Mo. 


>»■» Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


LOCKHEED LODESTAR 
FOR SALE 

isaSrs:-.. 

•w ..... .... 


NAVCO 


WRIGHT- P&W 

ENGINES & PARTS 

R1820 
R 1 830 
R2600 
R2800 
R3350 




CORPORATION 


7139 Vineland Avenue, 
North Hollywood, California 
POplar 5-6202 

STanley 7-3361 
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SEARCHLIGHT SECTION 


IMMEDIATE DELIVERY 

C26S SPARK PLUGS 

S-51 SIKORSKY'S 

S™— = 
MMDS'S 

- :E&mk 

FOR SALE 

• Newly overhauled 

• Full Dust and Spraying 

h,- 

' Late Models with metal Rotor 
Blades and Servo Controls 
" Available individually or as a 
three Helicopters and Spares 

* Each S-51 backed up with corn- 

operation 

• Spare Zero-Time R-985 P S W 
Engines with each S-51 

‘ Trades Considered 

STEWARD-DAVIS, INC. 

Gardena, California, U.S.A. 
Tele: FAculty 1-3414 

JOHN W. GALBREATH & GO. 

PORTABLE INSTRUMENT 
TEST SET 

AERO PARTS SUPPLY 

i HANGARS 

DOUGLAS DC-3 

Several 21 passenger airplanes 

TRADE-AYER COMPANY 


Immediate Delivery 

PRATT S WHITNEY WRIGHT 

R1830 R1820 

R985 R1340 R2000 

LOCKHEED LODESTAR 

AN HARDWARE & FITTINGS 

ENGINE WORKS 

^COmiN^^NGmEERIN^^ORPOR^rlO^ 



tSS5JS-“- 5 '™' s 





DC-4 



UNUSUAL 

OPPORTUNITIES 


can be found each week in the 


SEARCHLIGHT 
SECTION OF 
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Every Time You See the Word "Avionics' 


lvionic 


IlNEER! 




EXPANDS 
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“SPACE-Sy anchor nuts 
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You wont find 
standard dictionary 
frlc-ntilic 


officials! 


The airframe industry at last glimpses pros- 
perity 0 ,C— • ■ n„, f.,-t i t must sur- 


SALES ENGINE! 


Mav^etfmnics Research Pr 
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Coined By AVIATION WEEK* 
AVIATION 

YOU SEE week's INFLUENCE AMONG 
ENGINEERING-MANAGEMENT 

ASmEm in Auidmb BEST REAP 

ml Meat T eduml RepA 

), AVIATION WEEK coined the word “AVIONICS"! 

First magazine to recognize the growing importance 
of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry. First too 
in building a competent staff of graduate electrical 
engineering editors to report the progress and devel- 
opments in this newest technical field in the industry. 

In a brief seven years, “AVIONICS" has become 
accepted by Funk & Wagnalls Dictionary and is a 
widely used word both within and outside the Avia- 
tion Industry. 

For example, the Navy Bureau of Aeronautics re- 
cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 
literature. 


And wherever you see the word “Avionics” 

you have concrete evidence of AVIATION WEEK’S 

tremendous influence among engineering-management people. 


Aviation 
/A yyeek 


A McGRAW-HILL PUBLICATION 


# @ 


ENGINEERS 

Aerodynamics & Propulsion 

The Johns Hopkins University 
Applied Physics Laboratory 


ANNOUNCES 


. . . important openings on our 
guided missile research and devel- 
opment staff for men who wish to 
identify themselves with an organ- 
ization whose prime purpose is 
scientific advancement. 

Because the Applied Physics 
Laboratory (APL) exists to make 
rapid strides in science and tech- 
nology, staff members require and 
receive freedom to inquire, to ex- 
periment, to pursue tangential 
paths of thought. Such freedoms 
arc responsible for findings that 
frequently touch off a chain reac- 
tion of creativity throughout the 
organization. As a staff member 
of APL you will be encouraged to 
determine your own goals and to 
set your own working schedule. 
You will also associate with lead- 



scope and complexity. 

Equidistant between Baltimore, 
Md„ and Washington, D. C., our 
new laboratory allows staff mem- 
bers to enjoy suburban or urban 
living and the rich cultural, edu- 
cational and research facilities 
offered by both cities. 


Openings Exist i 
These Fields: 


DEVELOPMENT: Stability and control analytiii 


PAGE PUBLICATION DESCRIBING 

LABORATORY’S PROGRAMS AND 
THE UNIQUE ENVIRONMENT IN 
WHICH STAFF MEMBERS WORK 


WRITE: 

Professional Staff Appointments 
The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 

8615 Georgia Avenue 
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POLAR RENDEZVOUS 

to rendezvous over the precise geographical North Pole, on their February 24th 
inaugural flights Unking Tokyo and Copenhagen, fly with Collins communication 
and navigation equipment. We congratulate S AS on a significant commercial 
aviation first and take pride in our long association with this pioneering airline. 



LETTERS 


Cooperation 

The "Cockpit Viewpoint" expressed in 
Aviation Week (Jan. 28, 1957) is praise 
well deserved in our maturing industry, 
and recognizes the expanding scope of 
cooperation between manufacturers, airline 
managements and airline pilots. 

Inadvertently omitted was the Convair 
Division of General Dynamics, which has 
extended full cooperation to the ALPA. 
Mr. Hemic Simons, Project Engineer for 
the Convair 880, has been genuinely in- 
terested in the Air Line Pilots' viewpoints 
and suggestions, and our committee feels 
a better airplane will evolve through this 
"collective idea" approach, 

A logical approach is apparent in this 
"Spirit of '56." and is welcomed by the 
pilots who must ultunatclv live with air- 
planes being engineered today. 

Robert F. Adickes, Chairman 
ALPA Convair 880 Evaluation 
Committee 
Coral Gables, Fla. 


Antique Policies 

It might do well for many company 
managers to look into and try to use some 
of the techniques on an administrative level 
that engineers utilize for solving technical 

E mblems. I don't believe management is 
illy aware that antique personnel policies 
towards engineers and scientists are only 
making their position more lofty and 

The combined effect of rapid techno- 

engineers and scientists, coupled with tin- 
antique attitude of "get as much out of 
them as possible for as little in return," 
attempts a solution to an immediate prob- 
lem with future ramifications magnifying 
the problem ever more, like the rat chasing 

... In engineering, the principle of Sys- 
tems Analysis is utilized. This device con- 
siders the system as a whole and how in- 
dividual components of the system affect 
the function of other components and the 
system as a whole. As applied to the realm 

point by illustrating, when the principle is 


in this cr 


o the 


“poor” engineer and scientist as 

narrow thinking on the part of management. 

The eagerness of many companies to offer 
high starting salaries to engineering grad- 
uates can only serve to shorten the salary- 
gap between us "old experienced" men and 

As a consequence, management is forced 
reluctantly to separate the gap to keep 
peace and keep as much of the present 
engineering staff intact. 

The campaign to increase the number of 
high school students to consider science and 
engineering as a career will not amount to 

The reason is obvious if one considers 
the human element. Onlv a "square" would 
take math and science in high school 
and the associated homework. Unlike other 
courses, math and science are subjects that 


Avialion Week welcomes the opinion 
of its rentiers on the issues raised in the 

letters to the Editor . Aviation Week. 
330 W. 42 St., New York 36. N. Y. 
Try to keep letters under 500 tvords and 
give a genuine identification. We will 
not print anonymous letters, hut names 
of tvrilers will be withheld on request. 


require an understanding that is generally 
acquired by intense work that solves prob- 
lems by reasoning and not memory. A nor- 
mal teenager would naturally shy away from 
"work." He or she is a fun loving and fun 
seeking person and would rather spend the 
time after the school day down at the local 
drive-in. 

No wonder there is a shocking lack of 
interest in math and science today in the 
schools. 

The same applies to the selection of a 
career in the college domain. Why select 
an engineering career with all the work 
required to get the sheepskin and then 
find out five years of experience brings a 
poor salary compensation. A course in busi- 
ness administration is the exact opposite of 

fvho should know best but company 

Last but not least, some company man- 
agers continue to believe the art of engi- 
neering of ten years ago is still applicable 
now-. The philosophy of “if the part breaks, 
beef it up so it doesn't break” is obsolete. 
Tell that to an electron in an unstable servo 
system. Sales and reliability of a company-'s 
product will be a reflection of the com- 
pany's engineering department. Even a 
good salesman can't sell poorly engineered 

The economic status of the engineer and 
scientist can not but continue to improve 
through no effort of his own. It can happen 
as a result of management indifference as 
is now occurring per above or by enlight- 
ened policies in consideration of the system 
as a whole within the domain of their 
company. 

Murray Ooman 
Los Angeles, Calif. 


Sic Transit Gloria 

"Keep America Ahead" says one of your 
display ads in a recent issue. Why doesn't 
someone tell ’em that Great Britain (a) 
holds the world's air-speed record, (b) holds 
the world’s altitude record, (c) holds the 
world's land-speed record, (d) holds the 
world’s water-speed record, (e) invented 
the gas turbine engine (and still leads in 
its design), (f) invented the thermionic 
valve (which made radio possible), (g) in- 
vented radar, (h) invented television, (j) 
invented hundreds of other familiar things 
such as the bicycle, the postage stamp, and 
the railroad, to say nothing of splitting the 



education is sadly neglected and has not 
changed since that time during the war 
when I was friendly with some U. S. airmen 
who had crossed by the Queen Mary and 
were very- proud of this fine American ship. 


In spite of her name, they remained uncon- 
vinced that it was British. 

Their argument was that because it was 
the largest and fastest liner afloat, it musl 
be American. 

How many people in America know that 
British passenger aircraft are flying on U. S. 
domestic airlines and that British designed 
airplanes arc in service with the U. S. Air 
Force. 

How far ahead arc vou? 

F. A. Wilkinson 
"Wold View," North Cave 
Brough, East Yorkshire 
England 

Semantic* Point 

I thoroughly enjoyed Mr. Max Pape's 
article concerning engineer recruitment in 
Aviation Week, Jan. 21, p. 97. but would 
like verification on one of his items. 

Mr. Pape wrote, “We (engineers) prefer 
to work for companies with engineers in 
administrative positions because we feel 
that with engineers in charge there is less 
chance of waste of engineering talent." Such 
an obvious contradiction can not go un- 
challenged. 

What Mr. Pape possibly meant was: We 
prefer to work for companies with engi- 
neers in administrative positions because 
there's a better chance of more engineers 
getting these positions. 

Richard E. Parrotte 
Parks College of Aeronautical 
Technology- 

East St. Louis, Illinois 


Demand vs. Salary 

At last! Congratulations on cutting 
through the fog created by the persistent 
Claims of shortage of engineers by providing 
some “test data" on the subject (“Ads 
Entice, Replies Rebuff, Survcv Finds" AW 
Jan. 21 issue). 

Now, if someone would just plot curves 
of Demand vs. Salary and Demand vs. Years 
of Engineering Experience, the shortage- 
hoax would be exposed in its entirety. 

May I have permission to reprint this 
article in our publication, the Northwest 
Professional Engineer? 

Dan N. Hendricks, Jr., President 
Seattle Professional Engineering Em- 
ployes Association 
Seattle. Wash. 


Wrong Helicopter 

Oh! that is a mighty large S-55 in your 
photographs on pages' 37 and 38 of’ the 
Jan. 28 issue. 

S. E. Emmons, Jr. 

Pan-Maryland Airways, Inc. 

Friendship International Airport, Md. 

(Reader Emmon's detected what Aviation 
Week desk editors missed. The pictures 
are of a Sikorsky S-58 not the smaller S-55. 
Course in helicopter recognition is being 
conducted for ex-fixed wing pilots now fimc 
boiling as desk men. — Ea.) 
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Compare 


LEACH 


before you buy 


Your own tests will prove 
why so many critical buyers 
specify Leach relays 


Test any Leach relay against any comparable relay on the 
market. You’ll learn in your own laboratory why the aircraft, 
missile and avionic industries have learned to look for the 
Leach label when they're looking for: 

• Resistance to greater shock and vibration 

• Dependability at higher temperatures 

• Space-saving design 

• Outstanding reliability 
Thats why you find designers depending n 



LEACH 


CORPORATION 


when selecting any relay. 


LEACH RELAY DIVISION 



5915 AVALON BLVD., tOS ANGELES 3. CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S.AND CANADA 



WESTERN DIVISION, Hawthorne, California 
EASTERN DIVISION, Westbury, L. I., New York 
MECHATROL DIVISION, Westbury, L. I., New York 
MECHAPONENTS DIVISION, Hawthorne, California 


Pretty far, when the ‘stone’ is the Army’s Red- 
stone Missile, which is the responsibility of 
the Army Ballistic Missile Agency at Redstone 
Arsenal in Alabama. While range figures are 
classified, you can be sure the Redstone can 
carry its warhead a long way. 

Servomechanisms, Inc. designed and devel- 
oped the Redstone’sThrust Controller system, 
which operates to maintain constant pressure 
in the RocketThrust Chamber. As an indication 
of its accuracy and reliability, the system con- 
trolled pressures to within \% of the CHAMBER 
PRESSURE in hundreds of hot firings. 

This is an excellent example of how Servo- 
mechanisms, Inc. has utilized the experience, 
acquired through years of developing accurate 
and reliable sub-systems for high performance 
jet aircraft, to make a substantial contribution 
to the guided missile field. Many other devel- 
opments in this field are now in progress. 


ffffP 



